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THE NEW CHICAGO WATER WORKS-THE LAKE 
TUNNEL, INTAKES, AND CAISSONS. 

Chieago has long been noted for its water works, 
ijrawing their supply from the inexhaustible reservoir 
of Lake Michigan. They have been termed one of the 
wonders of the world. On March 17, 1864, the work be- 
gan on a tunnel to be carried out two miles into the 
lake in order to secure a pure supply. On December 
6, 1866, the tunnel was finished, and water was first fur- 
pished to the city through it on March 25, 1867. The 
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original tunnel was in brick, 62 inches high and 60| 
inches wide, lying from 66 to 70 feet below the surface | 


of the water. As Chicago lies nearly on a plain, all 
city levels are referred to this point, the surface of the 
lake. It forms a plane of reference, and is termed the 
city datum. At the end of the tunnel a grated cylinder 
of iron was established, through which the water enters 
the tunnel. 
surrounded by acrib and breakwater. Subsequently 
a second tunnel, 84 inches in diameter, carried out to the 
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saine crib, was extended under the city, so as to give 
an independent supply to the southwestern quarter. 
The original pumping engines had a daily capacity of 
72,000,000 gallons. The original tunnel could deli- 
ver 57,000,000 gallons in the same time. Ina addition 
to the lake supply of water, a number of artesian wells 


| have been sunk, at depths varying from 650 to nearly 
This intake, for further protection, was | ‘ 


2,000 feet. The water from these wells is not of the 
purest, containing 70 grains of solid matter to the gal- 
(Continued on page 372.) 
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THE SCIENTIFIC AMERICAN—EDICION ESPANOLA. 

In view of the enlarging commercial relations be- 
tween the United States and the republics south of 
us, we have concluded to publish a regular edition of 
the SCIENTIFIC AMERICAN in the Spanish language, 
of which the first number will be issued in January, 
and thereafter monthly until amore frequent publica- 
tion is required. 

This beautiful tongue prevails throughout all the 
vast territories of Cuba, the Spanish West Indies, 
Mexico, Honduras, Guatemala, Nicaragua, San Salva- 
dor, Costa Rica, the United States of Colombia, the 
United States of Venezuela, Ecuador, Peru, Bolivia, 
Chile, the Agentine Republic, Paraguay, Uruguay, 
and in part in the United States of Brazil—seventeen 
great countries, all enjoying with us the republican 
forms of government, allied to us by all the ties of 
neighborhood and political affinity, having in common 
with us the attainment of the same great objects, the 
promotion of industry, peace, and prosperity. 

The States of Mexico, now provided with railways 
and joined to the vast railway system of this country, 
are already beginning to experience important benefits 
from this new connection. The industries of Mexico 
are commencing to flourish with a new vigor, her politi- 
eal and financial standing is becoming solidified, her 
population is increasing, and in all directions are seen 
the evidences of substantial improvement. The Te- 
huantepec railway and the canal of Nicaragua, from 
ocean to ocean,are now in process of construction. 
The railways are being extended southward through 
Mexico toward Panama, and from Chile and the Ar- 
gentines northward toward Bogota. All parts of 
America, North and South, will soon be joined to- 
gether by iron highways, over which vast exchanges 
of passengers and products will be maintained. 
Including the Americas, North and South, Cuba, 
Spain, and her colonial possessions, the Spanish-speak- 
ing peoples of the world namber in the aggregate not 
less than seventy-five millions, and the landed area by 
them occupied reaches nine millions of square miles. 
To all these peoples, printed in their own language, 


| will the SCIENTIFIC AMERICAN go with its messages of 


knowledge and instruction. While for convenience of 
>| preparation its point of issue is in New York, its real 
home will be among the Spanish people wherever they 
Devoted to the spread of useful information, it 
will be welcome everywhere. By the facilities of the 
Postal Union, it can be received with almost the same 
regularity, and at as low a cost, as if it were printed in 
the town where the subscriber resides. 

The first or introductory number of the SCIENTIFIC 
AMERICAN, Edicion Espanola, will have a great and 
unusually valuable circulation. Special copies are to 
be sent to influential persons in the principal towns 
and cities of all the countries above named, including 
the leading importing merchants, manufacturers and 
dealers in all kinds of machinery, to government 
officials, naval and military, railway directors, superin- 
tendents and master mechanics, civil, mechanical, and 
mining engineers, owners and superintendents of mines, 
willers and machinists, wood workers, steam users, 
steam engineers, telegraph and electrical engineers, 
planters, ete. Leading people in the various branches 
of industry likely to be interested in the productions of 
American mechanical and manufacturing skill will be 
reached by this publication. Printed at the low rate 
of $3 a year, it will have by far the largest and most 
substantial circulation ever given in Spanish countries 
to such a periodical. 

We shall reserve a limited space for the publication 
of manufacturing announcements, for which the terms 
will be very moderate. We need hardly say this op- 
portunity for advertisers to make their productions 
known and thereby increase their foreign trade is a 
rare one. Advertisements intended for the first num- 
ber should be sent in without delay. 

NN ae 
ERICSSON’S PHYSICAL STRENGTH. 

It is well known that the late Capt. Ericsson was of 
robust constitution and remarkable power of endur- 
ing continuous sedentary application ; but it is not so 


6% | well known that he was possessed of enormous physi- 


eal strength. Of this he was not vain, nor was it often 
exerted ; he husbanded his resources with jealous care, 


108 | with a view to their expenditure in useful work. In one 


or two instances, however, his muscular power was dis- 
played in a startling manner. 

He was always very particular about the quality of 
both materials and workmanship, and on one occasion 
during the construction of an engine at Delamater’s, a 
certain casting appearing to him doubtful as to sound- 
ness, he ordered it to be broken up. And possibly 
suspecting that blowholes might be plugged, or the 
suspected piece made to do duty in some way, he in- 
sisted on having it broken on thespot. Some stalwart 
workmen accordingly attacked it with heavy two- 
handed sledges, but, failing to make an impression, 
they desisted at length, saying: ‘* We will put it under 
the drop by and by.” His quick temper rose at this, 


2) but he spoke not a word; with his right hand he 


snatched the sledge from the nearest man, and in an 





modifications of existing inetruments for drawing evenly spaced 
paraile! lines, eliipses and other curves. —2 illustrations. 


usw ‘instant it whirled like a meteor before the eyes of the 





astonished spectators, the ponderous tool driving jr; 
head at the first stroke through the shell of the dubious 
casting, making it a hopeless wreck. He tossed away 
the sledge as if it had been a jackstraw, and turning «), 
his heel, strode away with the remark: ‘*Now you 
may put it under the drop.” 

During one of his visits of inspection to the Monito, 
while she was building, he was annoyed by tripping 
once or twice over a heavy barof iron. Turning to 
two workmen near at hand, he asked them to remove 
it; but they said it was too heavy. Nettled at this 
refusal, and as if in contempt for the excuse, he mace 
no reply, but stooping, he picked up the bar with his 
own hands, carried it without assistance across the 
shop, and threw it on a scrap heap. The two men 
were amazed, as well they might be, to see a single 
man, already nearly sixty years of age, dealing in this 
summary way with a matter which they had not ven- 
tured to meddle with ; they procured some assistance 
at noon time, and out of curiosity weighed the offend. 
ing bar, which showed upon the scale nearly a third of 
a ton. 

In the summer of 1871, the captain, accompanied by 
his secretary, on nearly every fine day used to cross the 
river to Hoboken, and take a stroll up around the 
“river walk,” past the Sibyl’s cave, and through the 
then pleasant, park-like region of the Elysian Fields, 
This exception to the rules of his ordinary daily routine 
was in accordance with the advice of his physician, 
who had been called in on account of certain pains in 
the small of his back, from which he had been suffer- 
ing. And it is mentioned in this connection because 
Capt. Ericsson himself had been speculating upon the 
causes of these symptoms, which he persisted in attri- 
buting to the circumstance of over-exertion in his 
youth, particularly on one occasion when, at the age of 
18, he had lifted six hundred pounds, theréby, as he 
thought, straining the muscles and laying the founda 
tion for his trouble, though he had experienced no 
previous ill effect. 
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A Whale Breaks a Submarine Telegraph Cable. 

On September 9th a fault broke out in the Santos- 
Santa Catharina section of the Western and Brazilian 
Telegraph Company’s system of cables, but through 
which signals were exchanged up to the moment of 
cutting by the repairing steamer Viking. The latter, 
while engaged on the repair on October 17, picking 
up toward the fault in 57 fathoms, and about 70 miles 
north from Santa Catharina, brought to the surface a 
monster dead whale, measuring about 50 feet long, 
intact, with the exception of the upper part (the belly), 
from which all the skin had been worn or eaten away, 
leaving only a small portion on the neck and tail ; the 
cable parted at the fault with the strain put upon it 
in lifting, and the carcass of the whale being relieved 
of the downward pressure, rose like a torpedo and in- 
flated like a balloon, a portion on arriving at the sur- 
face of the water bursting and creating a most offen- 
sive odor, so that every one was thankful when the 
cable was cut, and the obnoxious object drifted to lee- 
ward ; the tail of the whale had two complete turns 
round the shank and three or four across the flat or 
fan part. It would be interesting to know how long 
this creature had been thus imprisoned ; from the ad- 
vanced stage of decomposition it must have been there 
some considerable time ; its body was covered with 
barnacles, and some even on the white part, where the 
skin had disappeared. 

It is worthy of note that this cable was laid in 1574, 
and with the exception of one repair by the contrac- 
tors in 1875, has never since been touched, and is as 
perfect as the day it was laid. 

The above by Mr. Peters, of the Viking, is the 
third instance in which whales have broken telegrap)) 
cables. The first occurred in the Persian Gulf some 
fifteen years ago, and the second on the west coast 
of America, off the Peruvian coast, some seven year's 
since. In both cases the whale was dead when brought 
to the surface by the repairing vessel, and was ental- 
gied in the cable. The supposed cause is that the 
cables were hung in festoons through being laid toe 
tightly over uneven ground, and that the whales use’ 
them as rubbing posts to get rid of some of the barn 
eles with which their bodies are often covered. 4 
swish of the tail can easily account for the cable beine 
twisted round the body, and the weight and the strux 
gles of the animal can easily account for the break. 
We are inclined to think the weight of the dead de 
composing body is more likely to break the suspended 
bight than the swimming strength of the whale, whic!) 
compared to the longitudinal strength of a cable must 
be a small matter. The peculiarity of the case off the 
Brazilian coast lies in the cable not being broken.- 
Electrical Review. 
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THE steamer City of Paris, of the Inmanline, plyin¢ 
between New York and Liverpool, is of 10,500 tons 
burden, 18,000 horse power, and has maintained “ 
mean speed of 23°73 miles per hoar throughout the vo 
age of about 3,000 miles. She has 54 furnaces, and het 
boiler tubes exceed 13 miles in aggregate length. 








ig 
d- 
re 
th 
he 


as 


he 
ph 
ne 
ist 


irs 


n- 
he 
oo 
ed 


1a 


ng 
ig 


uk. 


led 
ich 
ist 

he 


ng 


ns 


er 





DECEMBER 14, 1880. } 











Scientific American. 


369 








—— _ _____ 


— Semnainienaa 





Stanley’s Thrilling Record of African Exploration, 

Henry M. Stanley, at the head of his exploration and 
relief expedition, which started up the Congo, on the 
West African coast, in March, 1887, arrived at Bago- 
moyo, near Zanzibar, on the east coast, Dec. 4, with 
Emin Pasha and his principal lieutenants and a con- 
siderable number of followers. The day following a 
serious, if not fatal, accident occurred to Emin, who, 
being near-sighted, misjudged the height of a balcony 
in a building where he was being banqueted, and fell a 
distance of twenty feet. This seems strikingly like a 
continuance of the fatalism or providence which Stanley 
appears to think has been a dominant factor with him 
throughout his last expedition, as set forth in his own 
words in the following thrilling record of peril, adven- 
ture, suffering, and endurance, which comes by cable 
to the New York Herald. He says: 

First of all lam in perfect health, and feel like a 
laborer of a Saturday evening returning home with his 
week’s work done, his week’s wages in his pocket, and 
glad that to-morrow is the Sabbath. 

Just about three years ago, while lecturing in New 
England, a message came from under the sea bidding 
me to hasten and take a commission to relieve Emin 
Pasha at Wadelai ; but, as people generally do with 
faithful pack-horses, numbers of little trifles, odds and 
ends, are piled on over and above the proper burden. 
Twenty various little commissions were added to the 
principal one, each requiring due care and thought. 
Well, looking back over what has been accomplished, 
I see no reason for any heart’s discontent. We can say 
we shirked no task, and that good will, aided by steady 
effort, enabled us to complete every little job as well 
as circumstances permitted. 

Over and above the happyending of our appointed du- 
ties we have not been unfortunate in geographical dis- 
coveries. The Aruwimi is now known from its source to 
its bourne. The great Congo forest, covering as large 
an area as France and the Iberian peninsula, we can 
now certify to be an absolute fact. The Mountains of 
the Moon this time, beyond the least doubt, have been 
located, and Ruwenzori, ‘“‘the Cloud King,” robed in 
eternal snow, has been seen, and its flanks explored, 
and some of its shoulders ascended, Mounts Gordon 
Bennett and Mackinnon cones being but giant sentries 
warding off the approach to the inner area of ‘the 
Cloud King.” On the southeast of the range the con- 
nection between Albert Edward Nyanza and the Albert 
Nyanza has been discovered, and the extent of the 
former lake is now’ known for the first time. Range 
after range of mountains has been traversed, separated 
by such tracts of pasture land as would make your 
cowboys out West mad with envy. And right under 
the burning equator we have fed on blackberries and 
bilberries and quenched our thirst with crystal water 
fresh from snow beds. We have also been able to add 
nearly 6,000 square miles of water to Victoria Nyanza. 

Our naturalist will expatiate upon the new species of 
animals, birds, and plants he has discovered. Our 
surgeon will tell what he knows of the climate and its 
amenities. It will take us all we know how to say 
what new store of knowledge has been gathered from 
this unexpected field of discoveries. I always suspected 
that in the central regions between the equatorial 
lakes something worth seeing would be found, but I 
was not prepared for such a harvest of new facts. 

This has certainly been the most extraordinary ex- 
pedition I have ever led into Africa. A veritable di- 
vinity seems to have hedged us while we journeyed. 
I say it with all reverence. It has impelled us whither 
it would, effected its own will, but nevertheless guided 
and protected us. What can you make of this, for 
instance? August 17, 1887, all the officers of the rear 
column are united at Yambuya. They have my 
letter of instructions before them, but instead of pre- 
paring for the morrow’s march, to follow our track, 
they decided to wait at Yambuya, which decision ini- | 
tiates the most awful season any community of men 
ever endured in Africa or elsewhere. The results are 
that three-quarters of their force died of slow poison. 
Their commander is murdered, and the second officer 
dies soon after of sickness and grief. Another officer 
is wasted to a skeleton and obliged to return home. 
A fourth is sent to wander aimlessly up and down the 


ter, disaster and death, death and disaster. I see no- 
thing but horrible forms of men smitten with disease, 
bloated, disfigured, and scarred, while the scene in the 
camp, infamous for the murder of poor Barttelot barely 
four weeks before, is simply sickening. On the same 
day, 600 miles west of this camp, Jameson, worn out 
with fatigue, sickness, and sorrow, breathes his last. 

On the next day, August 18, 600 miles east, Emin 
Pasha and my officer, Jephson, are suddenly surround- 
ed by infuriated rebels, who menace them with loaded 
rifles and instant death, but fortunately they relent 
and only make them prisoners, to be delivered to the 
Mahdists. Having saved Bonny out of the jaws of 
death, we arrive a second time at Albert Nyanza, to 
find Emin Pasha and Jephson prisoners in daily ex- 
pectation of their doom. 

Jephson’s own letters will describe his anxiety. Not 
until both were in my camp and the Egyptian fugi- 
tives under our protection did I begin tosee that I 
was only carrying out a higher plan than mine. My 
own designs were constantly frustrated by unhappy 
circumstances. I endeavored to steer my course as di- 
rect as possible, but there was an unaccountable influ- 
ence at the helm. 

I gave as much good will to my duties as the strict- 
est honor would compel. My faith that the purity of 
my motive deserved success was firm, but I have been 
conscious that the issues of every effort were in other 
hands. Not one officer who was with me will forget 
the miseries he has endured,'yet every one that started 
from his home destined to march with the advance 
column and share its wonderful adventures is here to- 
day safe, sound, and well, and the Herald correspond- 
ent may interview them to his heart’s content. This 
is not due to me. Lieut. Stairs was pierced with a 
poisoned arrow like others, but others died, and he 
lives. The poisoned tip came out from under his heart 
eighteen months after he was pierced. Jephson was four 
months a prisoner, with guards with loaded rifles 
around him. That they did not murder him is not 
due to me. 

These officers have had to wade through as many as 
seventeen streams and broad expanses of mud and 
swamp in a day. They have endured a sun that 
scorched whatever it touched. A multitude of impedi- 
ments have ruffled their tempers and harassed their 
hours. They have been maddened witb the agonies of 
fierce fevers. They have lived for months in an atmo- 
sphere that medical authority declared to be deadly. 
They have faced dangers every day, and their diet has 
been all through what legal serfs would have declared 
to be infamous and abominable, and yet they live. 

This is not due to me any more than the courage 
with which they have borne all that was imposed upon 
them by their surroundings or the cheery energy which 
they bestowed to their work, or the hopeful voices 
which rang in the ears of a deafening multitude of 
blacks, and urged the poor souls on to their goal. 

The vulgar will call it luck, unbelievers will call it 
chance, but deep down in each heart remains the feel- 
ing that of verity there are more things in heaven 
and earth than are dreamed of in common philosophy. 

I must be brief. Numbers of scenes crowd the mem- 
ory. Could one but sum them into a picture, it would 
have a grand interest. The uncomplaining heroism 
of our dark followers, the brave manhood latent in 
such uncouth disguise, the tenderness we have seen 
issuing from nameless entities, the great love animat- 
ing the ignoble, the sacrifice made by the unfortunate 
for one more unfortunate, the reverence we have noted 
in barbarians, who, even as ourselves, were inspired 
with nobleness and incentives to duty—of all these we 
could speak if we would, but I leave that to the 
Herald correspondent, who, if he has eyes to see, will 
see much for himself, and who, with his gifts of com- 
position, may present a very taking outline of what 
has been done, and is now near ending, thanks be to 
God for ever and ever! 

Yours faithfully, 
Henry M. STANLEY. 


House Building at the West. 
Building, of course, is active in the new and growing 


West ; but what is equally important and pleasant in 








Congo, and the survivor is found in such a fearful 
pest hole that we dare not describe its horrors. 

On the same date, 150 miles away, the officer of the) 
day leads 383 men of the advanced column into the) 
bush, loses the path and all consciousness of his where- | 
abouts, and every step he takes only leads him further 
astray. His people become frantic; his white com-| 
panions, vexed and irritated by the sense of the evil 
‘round them, cannot devise any expedient to relieve 
him. ‘They are surrounded by cannibals, and poison- 
Upped arrows thin their numbers. Meantime, I, in 
command of the river column, am anxiously searching 
up and down the river in four different directions ; 
through forests my scouts are seeking for them, but 
a until the sixth day was I successful in finding them. 

aking the same month and the same date in 1888, a 
year later, on August 17, 1 listen, horror struck, to the 
tale of the last surviving officer of the rear column at 
Banalya, and am told of nothing but death and disas- 





point is the fact that more and more attention is paid 
to architectural excellence and requirements. Superior 
architects are becoming numerous and are universally 
employed before constructions of any importance are 
commenced. The literature, too, of architecture is a 
very well established feature of the day. As the best 
periodical in the line, the Architect and Builder edition 
of the ScIENTIFIC AMERICAN may be mentioned. It 
is published monthly by Messrs. Munn & Co., the noted 
patent solicitors, No. 361 Broadway, New York. Price, 
$2.50 a year. 

It is a beautifally illustrated serial of large size, 
magazine shape, and treats of the subject in all the re- 
spects of design, ornament, cost, and economy. The 
perusal of its pages affords a rich treat of abundant 
profit to any one the least concerned with or interested 
in building. 

As an educator of the laity and a source of hiats and 
suggestions to the professional it is without an equal. 


While small and medium sized structures receive pro- 
fuse attention, larger ones are likewise elaborated in 
plain and detail. 

In each number, also, a double page is devoted to 
handsome houses already built. The illustrations are 
printed in colors, showing how the finished erections 
appear appropriately painted.—TZhe Dubuque Trade 


Journal, 
eee 


Captain BKRobert B. Forbes. 

Captain Robert B. Forbes, one of the last of the old 
merchant princes of Boston, died at his residence in 
Milton, Mass., November 23. No man has been more 
closely allied and identified with the shipping interests 
of the whole country than he. He took great interest 
in everything relating to the sea, and introduced many 
improvements in the construction and equipment of 
vessels of all classes. 

Captain Forbes was born at Jamaica Plains, Mass., 
on September 18, 1804, and on January 17, 1811, his 
mother, his brother Thomas F., and himself embarked 
at Boston on board of the schooner Midas, bound for 
Marseilles, to join his father. Off the port the schooner 
was captured by a British frigate, which sent her to 
Fort Mahon. After considerable delay Mrs. Forbes 
and her boys reached France. Here the boys were sent 
to school. The master was as ignorant of English as 
they were of French, yet by close attention and the 
use of a French and English dictionary the boys soon 
acquired a sufficient knowledge of French to pursue 
their studies. On the 13th of May, 1813, Mr. and Mrs. 
Forbes and their boys embarked at Bordeaux on 
board the American schooner Orders in Council, bound 
for Boston. Shortly after leaving this port the schooner 
was attacked by a British cutter, which she beat off 
after an hour’s fight, but was captured soon after by 
the frigate Pomone and taken to Lisbon. The Forbes 
family embarked in another vessel, and were again 
eaptured, but finally reached Newport, R. i., in the 
ship Ledd. ‘ 

At the age of thirteen years, Robert B. Forbes went 
to sea before the mast in the ship Canton, packet, 
bound for China. When sixteen years old he was third 
mate; at twenty he was captain; at twenty-six he 
owned a ship and commanded her ; at twenty-eight he 
left the sea; and at thirty-six he was at the head of the 
largest American house in China, and aman of fortune. 
His father was dead and his brother: Thomas was 
drowned at Canton. He provided liberally for his 
mother and his younger brother, J. M. Forbes. Dur- 
ing his seafaring career he traded between China, the 
United States, Europe, California, and South America, 
and was eminently successful in. all his voyages. In 
1847 Captain Forbes commanded the United States 
sloop-of-war Jamestown, laden with provisions for the 
starving poor in Ireland, and made the voyage from 
Boston to Cork and back in forty-nine days, and then 
helped to load the frigate Macedonian on the same er- 
rand of mercy. During the war of the rebellion he was 
employed by the government to inspect the building of 
several gunboats, and had built for himself the frigate 
Metea, 1,500 tons, to cruise in search of the vessels 
which were preying upon American ships. In all he 
built about seventy sail. He took a great interest in 
everything connected with seamen, so much so that he 
was called the ‘‘ Howard of the Sea.” He did much 
and wrote much about the best means of saving life in 
cases of disaster. In 1882 he published his ‘‘ Personal 
Reminiscences,” a model of condensed writing. At the 
age of thirty years he was married to Miss Rosa Green 
Smith, who died on the eighty-first anniversary of his 
birth. He had by ber two sons, Robert Band and 
John Murray Forbes, and two daughters. Captain 
Forbes was a liberal supporter of every benevolent in- 
stitution for seamen and soldiers. He was almost wor- 
shiped by the boys of Milton, for he made for them 
with his own hands over one hundred models of sail 
and row boats. 

Captain Forbes was for many years a contributor to 
the SCIENTIFIC AMERICAN. His writings are marked 
by clearness of expression and the practicability of his 
views. Probably his very last contribution to the press 
was the article which we give this week ou another 
page. It was written for the SCIENTIFIC AMERICAN 
at Milton on October 26 last, and contains excellent 
suggestions relating to the need for fresh water basins 
at our navy yards. 
a 

American Lighthouses, 
The Lighthouse Board has submitted its report for 
the fiscal year ending June 30, 1889, to the Secretary of 
the Treasury. At the close of the year there were 
under control of the board 1,021 lighthouses and lighted 
beacons, 1,328 lights on Western rivers, and 4,284 buoys 
of various kinds. In the maintenance of these there 
are employed 1,984 light keepers and a number of 
miscellaneous employes. 
The estimates for the ensuing year are $2,576,700. 
The estimates for special appropriations aggregate 
$8,290,650. The deficiency estimate is $911,496. 
The board reports that the effort to light Gedney 
Channel, New York Bay, by electric lights, has been 





successful thus far. 
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disk pivoted to the top plate and extending under part 
of the bottom of the hopper, the disk having nine dif- 
ferent openings of varying sizes, any one of which 
can be brought to register with the aperture in the 





A POCKET TICKET CASE. 

The accompanying illustration represents a simple 
and convenient pocket case or receptacle for carrying 
street car, ferry, stage, and other tickets. It has been 
patented by Mr. Frank 1. Hart, of No. 151 East One 








Hundred and|the amount of seed passing down the spout. Near the 
Twenty-third St., | lower end of the hopper is a feed wheel, operated by a} Mr. John W. Bates, of No. 31 Willoughby Street 
New York City. | sprocket chain, from the front driving shaft, whereby Brooklyn, N. Y. The sand box is located under th. 
Fig. 1 shows the|the seed in the hopper is kept from clogging in seat of the car, and on the lower end of the spout lead. 
device in use, Fig. | its passage to the spout. Markers are attached to| ing therefrom a valve is hinged in an inclined position. 
2 being a sectional the rods which extend from each side of the frame, The valve is pivotally connected with one end of a rox 
view, and Fig. 3| to mark the position of the next following row on each which passes upward and horizontally through a bar 
showing the case | side of the machine, and either one or both of the/rel, in which a coiled spring is secured to the rod, as 
markers can be held out of contact with the ground by 
ception of tickets. | means of cords passing through eyes on the under side 
of the handles. A considerable number of these ma- 
chines is already in use, and they are said to prove 


open for the re- 


The body section 
of the case is in 
the form of a box | highly satisfactory. 
with a central] — 
opening in its top, | 
and a transverse 
slot at one end, of | construction a new system of water works. The work 
sufficient width| is interesting from the fact that a greater part of it is 
for a ticket to be! being done near the brink of the Horseshoe falls. A 
passed through, while the cover section is a flanged tunnel 125 feet long, 6 by 7 feet in size, the mouth of 
plate hinged to one end or side of the bottom, its} which is 35 feet below the brink of the precipice, and 
flanges engaging with the inner or outer faces of the| which has now reached a depth through solid lime- 
body section, or the cover may be held closed by any | stone rock of about 50 feet, is being made to serve as a 
approved form of clasp. A spring is secured to theinner | tail race from the wheel house to the pump house. 
face of the cover, as shown in Figs. 2 and 38, whereby | These buildings will stand just beyond the Table Rock 
the tickets are pressed upward to the top of the case,in| House. The necessary water to operate the works 
position to be passed singly out through the slot by a/| will come to the wheel house through a wooden tube 6 
slight pressure of the thumb or finger upon the upper- | by 8 feet in size, and about 600 feet long. A shaft is 
most ticket through the opening in the top of the case. being sunk through the rock to allow of the discharge 
ge = of the volume of water coming through the tube on 





+a ——— 
Utilizing Niagara Falls, 





HART’S TICKET CASE. 


AN IMPROVED SEED DRILL AND FERTILIZER tothe water wheel and into the tail race or tunnel. At! 


DISTRIBUTER. the upper end of the wooden tube will be an open cut 
The accompanying illustration represents a simple | 12 feet wide and 11 feet deep, extending about 150 feet 
form of drill specially adapted for sowing all kinds of | outward toward the northern end of Cedar Island, 
‘garden seeds in rows and for distributing fertilizer. It | where the water is deep. Outside or inside the wooden 
has been patented by Mr. William H. Genung, of| tube will be placed a 14 inch pipe, the end of which 
Madison, Ohio. The main frame has a top plate, in| will extend some few feet beyond the mouth of the 
open cut near Cedar Island, and through this pipe will 
come the water that will be furnished throughout the 
town for general use. Work on the tunnel is carried 
on night and day. The works are expected to be in 

operation by June next. 

saa searert —>+-oa— 
Removal of Moles. 

In a recent number of the Practitioner Dr. Jamison 
writes on the use of sodium ethylate in removing hairy 
moles on the face. He operated in this way. The 
hairs were cut off as closely as possible with a very 
fine pair of scissors, and the mole was then painted 
over with sodium ethylate, a fine glass rod being used. 
When the mole had a varnished look the ethylate was 
gently rubbed in with the glass rod, to make it pene- 
GENUNG’S “IRON KING” SEED DRILL AND FERTIL. | trate more deeply into the hair follicles. The mole 

IZER DISTRIBUTER. had quite a black look when the operation was over. 
A hard crust formed over it, which was nearly three 
the middle of which, to the rear, is held a seed hopper! weeks in becoming detached. When it came off the 
having on ite bottom a flange resting on the top plate, hairs were seen to be destroyed, and the surface of the 
the flange having a downwardly extending lug passing | mole had a smooth, somewhat cicatricial appearance, 
through an aperture in the top plate. The rear part|of a wuch lighter color than before; and this favor- 
of the flange has a straight side, against which works | able condition continued until the mark was scarcely 
an eccentric cam pivoted to the top plate, whereby | noticeable. 
the hopper is locked in position on the top plate. For a ne ee 
distributing fertilizer a larger hopper is employed, AN IMPROVED CAR DUMPING DEVI 
either being readily locked in place by means of the| A device to facilitate the dumping of four-wheeled 
eccentric cam. In the bottom of the hopper is an ap-| cars, used to transport ore, coal, sand, earth, ete., 
erture, registering with one in the top plate, whereby | whereby the cars may be automatically discharged of 
the seed passes to the discharge spout, in front of the| their contents at the edge of an embankment or the end 
lower end of which is held a vertically adjustable plow | of the track, is illustrated herewith, and has been pa- 
or ranner adapted to form a V-shaped furrow for the| tented by Mr. Charles F. Wilson. ‘Phe body of the car 
seed or fertilizer. On the spout is also pivoted a/is hinged to the terminal sloped ends of the car frame, 
rearwardly extending forked arm, on which are/the point of connection being such that, when loaded, 
held covering disks adapted to close the furrow | the car body will be retained upon the frame by gravity, 
after the seed or fertilizer has been dropped. The| but the center of gravity is sufficiently near the hinge 
amount of seed or fertilizer delivered is regulated by a/ to readily permit of the tripping of the body over the 
sloped ends of the frame, by the sudden arrest of a for- 
ward motion in that direction. Near the edge of the 
embankment or other point where the load is to be 
discharged, a bracket stand is secured upon one of the 
cross ties, midway between the rails, and a bell crank 
lever is pivoted to rock upon a shaft supported by the 
bracket, its limbs being at right angles to each other, 
as shown in the small view. The limbsof the lever are 
of such length that they will project above the axles of 
the car, the outer limb being straight and the inner 
one having a right-angled projection. As the car 
moves toward the point of discharge, its front axle 
abuts against the vertical limb of the bell crank lever, 
when in the position shown in the small view, the far- 
ther movement of the car rocking the lever to elevate 
its prostrate limb between the front and rear axles, and 
cause the right-angled projection of the latter limb to 
hook above the rear axle of the car, thus suddenly ar- 
resting the car and dumping the load. The backward 
movement of the car restores the tripping lever to its 
original position, ready to engage the next loaded 
car. 














The town of Niagara Falls, Ont., bas in course of 
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IMPROVED DEVICE FOR SANDING RAILROAD TRacxs 

An attachment especially adapted for street car. 
enabling the driver to conveniently sand the raj) ;,, 
front of the wheel whenever desired, and prevent clog. 


bottom Of the hopper and the top plate, to govern | ging of the sand in the discharge spout of the sand 


box, is illustrated herewith, and has been patented by 











BATES’ SANDING ATTACHMENT FOR CARS. 


shown in the small figure. The rod extends outwardly 
under the car platform, where it is pivotally connected 
with one arm of a bell crank lever, the other arm of 
which is connected with a short rod passing upward 
through the bottom of the platform, and having on 
its upper end a knob adapted to be pressed upon by 
the foot of the driver. When the driver presses on 
this knob, the valve rod is operated through the bell 
crank lever, and against the tension of the spring in 
the barrel through which the rod passes, to open the 
valve at the bottom of the spout, the spring operating 
to close the valve when the pressure on the knob is re- 
moved. In order-to prevent clogging of the sand in 
the spout, an upwardly extending crooked agitating 
rod is connected with the inner face of the valve, to 
agitate the sand as the valve is opened and closed. 
AN UNLOADING ATTACHMENT FOR CARS. 

The accompanying illustration represents a recently 
patented device to facilitate the unloading of coal and 
other cars, when the material to be unloaded is of such 
a nature that a shovel cannot be readily inserted 
until a portion of it has been removed by the hands of 
the laborer, to expose the floor of the car body. It 
consists of a shoveling plate, or guide rest, made of 
sheet metal, bent upon itself along its upper edge to 
form a hollow half hinge, as shown in Fig. 1, a hinge 
rod passing through the half hinge having its bear- 
ings in the sides of the car body, as shown in the sec- 
tional view, Fig. 2. The same kind of a shoveling 
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HARSHMAN’S UNLOADING ATTACHMENT FOR CARS. 





board can be used on covered box cars for unloading 
ear corn, potatoes, coke, ete., the bottom of the car 
being filled at the ends first, by turning up the shov- 
eling board, afterward turning it down to rest upor 
the car floor, when the remainder of the load is added. 
In applying such a shoveling board to a grain door. 
the board should be made to run from one end of the 
door to the other, the board being turned up out of 
the way when the door is to be pushed to one side. 








For further information relative to this invention 
address Mr. R. C. Macy, Breckenridge, Col. 





WILSON’S CAR DUMPING DEVICE. 


For further information relative to this invention 


| address the inventor Mr. J. 8. Harshman, Harshman, 0. 
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THE BEAVER (CASTOR FIBER). 

Among the rodents there is not another creature 
about which there have been so many fabulous stories 
as there have been about the beaver. The accounts 
of his skill in building, specially, are exaggerated, and 
recent researches have furnished the first satisfactory 
accounts of his habits. 

In regard to the present distribution of the beaver 
in Europe, the greatest numbers of them are found in 
Poland, Russia, Sweden, and Norway, although isolat- 
ed specimens are encountered on the Danube, Moselle, 
Weser, and other rivers of Central Europe. Formerly 
they must have been very numerous in Germany and 
the neighboring countries, for the names of many rivers 
and places indicate their presence. Thus, for exam- 
ple, the “ Bohrfluss ” in Silesia has, doubtless, derived 
its name from the Flemish word ‘* bohr” (beaver), and 
the name of the imperial castle ‘‘ Babelsberg” can be 
traced to the same source, ‘‘ babel” meaning the same 
as “ biber” (beaver.) The greatest numbers of these 
rodents are now found, however, in Alaska, which ex- 
ports 30,000 skins annually. The darkest skins are 
considered the most valuable, the prices of such ones 
ranging from $12 to $14. 





pressed, snout blunt, neck short, back arched, and his 
eyes are rathersmall. His small ears project very little 
from the fur, and can be laid down flat, so as to nearly 
close the ear openings, The incisors are extraordi- 
narily strong, and project ; and besides these, each jaw 
is provided with four molars. His legs are short and 
muscular. Each foot has five toes, and the hind feet are 
webbed. Both the male and female are provided with 
castoreum-secreting glands. In trade there is a dis- 
tinction made between the Siberian and American cas- 
toreum, the former being considered the most valuable. 
A half ounce of this salve-like mass costs from $20 
to $24. It is used in medicine as an anti-spasmodic. 
Each litter consists of from two to four young ones, 
which are weaned when about four weeks old. In 
less than two months they have gained sufficient 
strength to be able to follow the mother about. At 
the end of a year the young beavers are fully grown. — 
Illustrirte Zeitung. 
——— +r © 





Sulphur Recovery. 
The chemical section of the British Association paid 
a visit during the late meeting to the Jarrow Chemical 
Company’s Friar’s Goose Works, where the new sul- 


where it burns, and the sulphurous acid produced 
passes with that derived from the pyrites directly into 
the vitriol chambers. It is calculated that about 75 
per cent of the total sulphur present in the alkali waste 
is thus recovered. 

The Newcastle Chemical Works Company, through 
the enterprise of Messrs. Allhusen, will shortly have 
the largest plant at present made for the process, and 
will be able to convert the whole of their waste into 
marketable sulphur. The sulphuric acid used on these 
works is all derived from pyrites smalls, containing 
about 50 per cent of sulphur, and about 30,000 tons of 
pyrites are burnt annually to produce sufficient acid to 
decompose the 50,000 tons of salt which the company re- 
quire perannum. Thies quantity of acid will therefore 
give 15,000 tons of total sulphur at present lost in the 
waste, and which the new plant is meant to recover, or, 
assuming that two-thirds only is recoverable, will mean 
a yield of 10,000 tons of sulphur per annum. The kilns 
for generating the carbonic acid required to effect the 
| decomposition of the waste are of special construction, 
being built on the Dietz system, and fired with cin- 
ders and refuse coal from the other parts of the works. 
These works at present can produce annually about 








THE BEAVER (CASTOR FIBER). 


Our cut shows a female with her young at home. On| phur recovery process of Mr. Chance is now at work, | 18,000 tons of bleaching powder and 20,000 tons of 60 
the farther bank we see the male, peeling and piling|and to the Newcastle Chemical Works Company, | per cent caustic soda. The salt used is obtained from 
up pieces of wood, which furnishes the principal ma-| where plant to the value of £60,000 is now being erected | the company’s salt works at Cowpen Marsh, South 


terial for their so-called “lodges.” These lodges are| for the same purpose. At the Friar's Goose Works the | 
made of branches and sticks thrown together in con-| plant is capable of treating about one-third of the | 
fusion and cemented together by quantities of sand total waste produced at the company’s works, and roll 
and mud. The beavers fell their building material | brimstone and “flowers of sulphur” are now among 
by means of their very strong teeth ; they bite right | their salable products. It will be recollected that the 
through inch thick sticks, while the stems of larger | new process is based on the fact that carbonic acid gas 
growth they cut down by gnawing around them. | decomposes the calcium sulphide of the waste in pres- 
When felled, the trees are first robbed of their | ence of water, first into carbonate of lime and calcium 
branches, then cut up, and the pieces used in building. | sulphydrate, and finally reacts with the latter, forming 
The bark, which is their favorite food, is eaten at\a second quantity of carbonate of lime and sulphuret- 
once, or stored away. ed hydrogen gas. The plant is so arranged that the 

When completed, a lodge looks like an arched oven, | process is a continuous one, the carbonic acid being 
and contains room for storing their winter food, be- {led under a pressure of 40 pounds into large tanks con- 
sides the space in which they sleep. The beavers) taining the alkali waste arranged in series at such a 
work incessantly on their dwellings, enlarging and lrate that at the end of the series pure sulphureted 
improving them, carrying in provisions, ete., until the | hydrogen gas is evolved and collected in gas holders. 
frost puts a stop to this industry. They erect these} The operator is able to introduce the carbonic acid into 
skillful structures only when living in large compa- ‘any of the tanks by turning valves, and the gas which 
nies. Individuals living by themselves dig tunnels, |issues from the different tanks is tested from time to 
which begin below the water level and end at a dis-| time by burning in a Bunsen burner, so that only a 
tance from the bank. | gas rich in sulphureted hydrogen is allowed to enter 

The beaver is one of the largest rodents. A full-grown | the gas holders. At the Friar’s Goose Works, only 
male measures from 21¢ to 8 feet in length, and weighs | part of the sulphureted hydrogen produced in this 
from 40 to 50 pounds. His tail has a scale-like cover-| way is converted into sulphur in the Claus kilns. The 





ing, his body is rather plump, his head broad and com- | remainder is introduced directly into the pyrites kilns, 


Durham, where extensive beds of rock salt exist at a 
depth of 1,000 to 1,200 feet. In addition to the new plant, 
the visitors had an opportunity of visiting the old 
works, and were shown the manufacture of 77 per cent 
eaustic soda, which is replacing the cruder forms of 
the article in paper making and in other industries, 
which can be more economically worked with a strong 
and pure lye derived from a high strength canstic. 


— ee 
Niter Deposits, 


Caves containing deposits of earth with from 4 to 30 
per cent of calcium nitrate and 5 to 60 per cent of 
calcium phosphate are common in Venezuela, not only 
in the littoral mountain chains, but also on the flanks of 
the Cordillera of the Andes. In these deposits are ein- 
bedded remains of mammalian bones, preserving their 
form, but so friable as to fall to powder when they are 
extracted. They consist solely of calcium phosphate ; 
the gelatin has been nitrified and dissolved out, and 
the calcium carbonate of the bone has been used up in 
neutralizing the nitric acid produced. The nitric 
ferment is found in abundange throughont the deposits 
in a very well developed form. Some of these deposits 
are 10 meters thick. —Jowr. Soc. Chem. Ind. 
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THE NEW CHICAGO WATER WORKS. 
(Continued from first page.) 
lon. The lake water, however, is remarkable for its 
good quality. It contains only 8 grains of total solids 
to the gallon, approximating in purity to distilled 
water. 

Althoagh this original water works had an excellent 
record, supplying water continuously for many years, 
ander pressure limited by a stand pipe 130 feet high, 
being interrupted only for a few days during the great 
fire of 1871, the increase in population of the city has 
excited apprehensions as to its sufficiency, and new 
water works, on a greatly increased scale, are now in 
process of construction. We illustrate these operations, 
and the views show our readers what is really one of 
the great engineering works of the day. 

The general design of the new works provides for a 
tunnel which is to extend under the lake for four miles 
easterly from Park Row. This is to be about double 
the length of the old tunnel. Under the city ,proper 
two miles of tunnel are constructed, so as to connect 
two new pumping works, one for the south and the 
other for the west division of the city. The old system 
of tunnels and pumping works for the north division 
of the city will be brought into connection, by means of 
the tannel under the city, with the new system, so that 
old and pew tunnels and water works will all be con- 
nected and be susceptible of working together. The 
original intention was to have built a tunnel of 96 
inches internal diameter. Upon investigation, it was 
found that the ground under the lake was not adapted 
for so large a structure. A stratum of bowlder clay, 
suitable for tunneling, was found beneath the lake, 
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were specified to floor the bottom of th well. Upon 
the top of this ring-shaped structure are based two 
cylinders of steel plate 34 of an inch thick. The inner 
cylinder, 70 feet in diameter, rises vertically from 
around the inner wall of the gfillage. The outer cylin- 
der rises from the outside of the grillage with a slight 
batter inward; 24 radial bulkheads connect the two 
steel cylinders. The cylinders and bulkheads are bolted 
down to the timbers, some courses of bolts running 
through the entire 18 feet of timber and 2 feet of shoe 
courses. Through the timber six ports, 5 feet square. 
provided with gates and fish esreens, are carried for 
the admission of water. The immense mass, owing to 
the timber and the air space, as it was built absolutely 
water tight, possessed considerable buoyancy, and 
floated on the water after launching and completion. 
The best quality of concrete, with large stones em- 
bedded in it, was then filled into the hollow annulus 
between the iron plates until it was sunk well down 
into the water, in order to do as much of the work as 
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possible near the shore. It was then towed out to its 


but was both overlaid and underlaid by strata of dan- place and more concrete added until it sank and rested 


gerous or unreliable character. 


The clay layer was | upon the bottom of the lake, at this point 42 feet deep. 


too shallow to receive an 8 foot tunnel, so it was | The concrete was then filled upto the level of the top of 


decided to construct two 72 inch tunnels parallel with 
each other, and situated about 50 feet apart. 

The work within the city limits was constructed from 
three shafts, located at proper intervals, and these two 
miles are now complete. As regards the lake tunnel, 
about three-quarters of a mile are now finished, 
leaving a little over three miles still to be built. 

The work under the lake is being constructed from 
four shafts, the first one being situated on the shore at 
the foot of Park Row. The depth at which the tunnels 
are built varies from 75 feet to 110 feet below the city 
datum. The lake shafts are three in number. The 
first is located one-half mile from shore. A pumping 
station was necessary at this point during the construc- 
tion, in order to keep the works drained, owing to the 
grade. From the standpoint of the city’s uses it is fore- 
seen that this might be used for temporary supply if 
the completion of the terminal crib and connections 
was from any canse delayed. It is also possible that 
this shaft may altimately be connected with the South 
Side water works by an independent tunnel, in order to 
be used as an intake for a high pressure water service 
to run elevators and machinery. The other lake shafts 
are two and a half miles and four miles from shore. 
The two anda half mile shaft is a structural one only. 
All the permanent shafts are heavy cast iron cylinders, 
built in sections, proteeted by hollow cribs or caissons. 

The caissons for the first two shafts in the lake are 
boilt of 12 x 12 timbers, bolted together by 144 inch 
drift bolts. Taking as an example the two and a half 
mile caisson illustrated in one of our views, it repre 
sents two concentric pentagons, with their parallel 
walls twenty feet apart, providing an inner clear space 
of about 26 feet in diameter, the outer diameter being 
72 feet 6 inches. The almost annular space between 
the two pentagons is filled with heavy rock, which 
rests upon the floor or bottom of the structure, which 
is made quite water tight. This floor extends over 
the area between the two pentagons, leaving the center 
well free. The pentagonal shape of the caisson affords 
a good place for vessels to lie at, each side being 47 feet 
6 inches in length. The shaft descends 
through the center of this structure. The 
half mile shaft is of similar construction, 
and is the one which it is proposed to adopt 
as part of the water supply; it is farther 
protected by a breakwater run out from 
shore. But the work of greatest magnitude 
is the four mile permanent caisson. It rep- 
resents, in general terms, an annulus or ring 
of combined steel, timber, granite, and con- 
crete, 125 feet in external diameter at the 
base, 118 at city datum when in position, 

70 feet in internal diameter, and 53 feet in 

height. The bottom course is of timber. A 

grillage of solid white pine timbers, 12 by 12 

inches each, was built ap in the shape of a 

ring, 13 feet in depth, 125 feet in external 

diameter at the base, 123 feet at the top, and 70 feet 
in internal diameter 

Drift bolts, 144 inches in diameter, 2 feet long, and 
spaced not over 6 feet apart, are used to secure the 
mew bers of this enormous mass of timber ; inside and 
out it is planked with double vertical courses of 6 inch 
plank, the outer course being of white oak, Shoe 
courses of timber, 24 inches deep, run around its bottom, 
outside and inside, and two 12 inch courses of timber 








the steel work. About 24,000 tons of concrete were used 
for this operation. This brought the upper line of steel 
within a few feet of the water or city datum plane. 
Two walls of granite, circular and concentric, were 
then carried up 8 feet above the iron plates, and the 
space between them is filled in solid. Upon this foun- 
dation a lighthouse is to be established to warn vessels 
of the proximity of the caisson. 

Within the caisson is the 70 foot well formed by it, 
floored with 3 feet of concrete. Here the main inlet 
shaft is situated, leading to the tunnel. Itis a cast 
iron pipe 10 feet in diameter and 2Y inches thick, 
made in sections joined by bolts passing through inter- 
nal flanges with calked lead joints. Near itstop two 
gates, 5x6 feet, are provided for the admission of 
water. The object of making so massive a structure is 
to secure it against disturbance from storms and to 
avoid the necessity of building around it a break- 
water, which, as already stated, was found necessary 
in the case of the intake of the origina) water works. 

These works were put under contract by the city 
of Chicago with Mr. Andrew Onderdonk, New York, 
about two years ago. Since that period the work has 
progressed night and day uninterruptedly, and in two 
years more it is believed the work will be completed. 
The end caisson was built under the direct charge of 
General Charles Fitzsimmons, of Chicago. In many 
respects the work is unequaled by anything of the 
kind ever undertaken. The new pumping stations 
will, of course, be constructed of the most advanced 
type, and we illustrate in elevation one of the build- 
ings which it is proposed to erect for such use. 

Whether the International Fair of 1892 be held in 
New York or Chicago, it is fair to assume that the new 
works here deseribed will be one of the important ob- 
jects for the inspection of visitors to America. 

—+ + 0 + 
A FEAT IN PHOTOGRAPHY. 

Trotting horses, leaping acrobats, running hounds, 
even a locomotive at full speed, have proved compara- 
tively easy subjects for instantaneous photography, 
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PHOTOGRAPH OF FLYING PROJECTILE. 
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but certain other moving objects have severely tested 
the skill of the photographer as well as the capacity of 
the apparatus employed. 

Perhaps the most difficult feat yet attempted in the 
line of photography is that of catching an impression 
of a bullet or cannon ball as it flies across the field of 
the camera. This has been accomplished with vary- 
ing degrees of success, but most of the specimens of 
this class of work hitherto produced have been at 
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the best mere streaks, not in any way resembling the 
projectile. This failure to procure a sharp impressioy 
is shown by the photograph itself to be due to lack of 
shutter speed. 

A recent invention, to which we alluded a short time 
since in an article on ‘The Tachyscope,” has appar- 
ently obviated this difficulty, so that it can no longer 
be said to be impossible to secure a recognizable pic. 
ture of a flying projectile. 

Last year Mr. Ottamar Anschuetz, of Lissa, Prussia. 
tried some very interesting experiments at Gruson. 
near Magdeburg in Germany, which demonstrate the 
practicability of photographing a flying bullet by 
daylight. Mr. Anschuetz constructed a small camer; 
of great strength, in which he arranged a shutter of his 
own invention, which in this case was operated by an 
eight hundred pound weight. Theshutter is arrange: 
immediately in front of the sensitive plate, and con- 
sists simply of a curtain having a narrow slit as long 
as the plate, the width of the slit being variable. This 
slitted curtain passes over the entire face of the sensi- 
tive plate, exposing successive portions thereof to the 
action of the light. This arrangement insures a brief 
exposure of all portions of the image of the moving 
figure, thereby producing an extremely sharp nega 
tive. Theslitin the shutter during this experiment 
was adjusted to a width of 0°002 of an inch. 

Fig. 1 of our engraving represents the photograph in 
its actual size. Fig. 2 shows the photograph enlarged. 
In the field of the camera, which covered a space of 44 
feet, Mr. Anschuetz drew a canvas curtain, and at 
every 131 feet suspended a projectile 12 inches long, 
for comparison with a projectile of the same kind to be 
fired from acannon. Ata distance of 200 feet a wire 
netting was placed, which was connected electrically 
with Anschuetz’s drop shutter. The projectile passed 
through the wire netting at a velocity of 1,312 feet per 
second, and its image was caught on the sensitve plate 
after having sped along the canvas curtain a distance 
of 42 feet. The shutter passed over the plate in the 
short space of 75-1,000,000 of a second. The numbers 
marked on the canvas indicate the distance in meters. 
The projectile shown below the space between the 10th 
and 12th meters is one of those suspended for compari 
son ; the othershown above the 13th meter is the one 
photographed in its flight. 

The photograph we reproduce was furnished us by 
the United States Photograph Supply Company, of 
No. 8 East 14th Street, New York City, who represent 
Mr. Anschuetz in this country. 

a 
A New Antiseptic. 

Under this title a paper was read before the Medica! 
Society of London, on November 4, by Sir Joseph Lister. 
The antiseptic is the double cyanide of mercury and 
zine, and is prepared as follows : 

A soluble double cyanide of mercury and potassium 
is dissolved, and to it a soluble salt of zine is added ; 
the precipitate formed is the double cyanide, which 
should be well washed with water to free it from any 
soluble cyanides, as they cause irritation and suppura- 
tion if placed on a wound in the shape of gauze. 

One in 2,000 of double cyanide keeps blood serum 
and corpuscles from putrefaction, but if the wound has 
developed bacteria a much stronger solution or powder 
or gauze must be used. In other words, the double 
cyanide has a strong inhibitory but a weak germicidal 
power. Gauze is prepared in the following way: The 
double cyanide is triturated with starch, and water is 
added to this, the result being a somewhat leather-like 
mass. The water is strained off, and to the mixture 
of double cyanide and starch sulphate of potassium is 
added. This enables the mixture to be easily powder- 
ed, and, when it is dry, it is a fine white powder. In 
order to fix this powder on gauze, 3 per cent or 5 per 
cent of it is suspended in al in 4,000 solution of mer- 
curic chloride, when, by the agency of the starch, it 

sticks so firmly that it cannot be washed 
off except with difficulty. 

Sir Joseph Lister said that the dressings 
should be used moist, and he had a little 
contrivance which he employed to show the 
surgeons present how they might prepare 
the gauze themselves, as he had made it a 
point that the gauze should be made as 
required. The exact composition of the 
double cyanide is uncertain, and is being 
investigated in the Pharmaceutical Research 
Laboratory. 

va <nsnsmnciaieiindebsipiiati dl ens 
The Tallest Chimacy Yet. 

The Clark Thread Company's chimney, at 
East Newark, N. J., which was illustrated in 
these columns not long ago, and claimed to 
be the tallest chimney in this country, has been sup- 
planted by a smokestack just finished at Fall River. 
Mass., which is 340 feet high above the granite base and 
30 feet square at the bottom. The shaft was built on 
the grounds of the Fall River Iron Works, and is, 
without doubt, the tallest smokestack in America. 

The tallest finished chimney in the world is at Paisley, 
Scotland, and is over 500 feet high. Fall River's new 
chimney will furnish draught for four new factories. 
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Fresh Water Basins for Navy Wards, 
To the Editor of the Scientific American : 

In your paper of this date, page 256, I find some in- 
teresting suggestions on the subject of the improve- 
ment of the New York navy yard, and especially in 
regard to a fresh water basin in which to put iron or 
steel ships when out of commission, and so prevent 
the rapid deterioration of the plates. 

Several years ago I suggested that every navy yard 
should have what I termed “storage basins,” large 
enough to contain one, or perhaps two, ironclads. 
My idea was and is to have the basins supplied with 
fresh water, when any water was needed, from the city 
water mains, but generally the basins were to be kept 
dry, so that the bottoms of the ships could be attended 
to. To haul up iron or steel ships in salt water has 
always seemed to me to be very much like committing 
suicide. I think that basins or stalls to contain not 
over two ships at a time would be better than to have 
one large basin for what your correspondent calls ‘‘ our 
gallant navy.” If my plan should find favor, com- 
paratively little water would be required, and it could 
be procured from the public works. Salt water and 
high tide are good enough to carry the ship into her 
dock, bloek her up and let the water run out, close the 
gate and wash out with fresh water, dry the ship thor- 
oughly inside and out, paint her and let her stand all 
ready for duty. Each of our yards would probably re- 
quire three basins each to store two ships. All that is 
needed will be time and money. R. B. ForBgs. 

Milton, Mass., October 26, 1889. 











Stopping Vibrations Caused by Falling Water. 

That portion of our space which we are able to de- 
vote to answering the inquiries of our friends who write 
us, asking questions upon almost every conceivable 
topic, is far from adequate, and we have to supplement 
it by sending many more answers by mail than we print 
in the paper. The following correspondence covers an 
instance of this kind, such as it is pleasant to record, 
where our answer exactly fitted a special case, although 
it was of a kind not likely to occur frequently : 


——~, N. H., Oct. 19, 1889. 





To the Editor of the Scientflic American ; 

We have jast let the water over a new dam, with a perpendicular face 
of 16 feet, falling on to an apron 4 feet under water ; length, 140,feet. One 
vit Sugs close to a stone abutment, opposite end is open, so one could 
walk in. Water strikes between 5 and 6 feet from base of dam. Sheet 
of water wavers or flutters, sounding something like the exhaust of a high 
pressure steam engine running at medium speed. The vibration is felt for 
a mile around, more on the high ground, and sufficient to annoy the in- 
habitants. It moves loose windows and doors, also dishes. Please ex- 
plain cause and remedy. 

Reply.—The vibration of the sheet of water flowing over the dam 
is due to the evenness of the thickness of the water. The elasticity of the 
air confined within the area propagates any vibration that may start in any 
part of the falling sheet to the whole mass, giving it, under certain con- 
ditions, a perfect wave, synchronal with the condition of the surrounding 
atmosphere. A ragged edge to the dam ora number of breaks in the 
sheet at unequal distances will break up the sound waves.—Ep.] 


- ——-, N. H., Oct. 29, 1889. 
To the Editor of the Scientific American : 

Your esteemed favor is at hand, Did not expect you to answer by let- 
ter. Iam very glad you did. Before your kind answer came, a log came 
down stream, lodging on creat of dam, which stopped a good part of the 
troublesome vibration. We decided to put a foot bridge on crest of dam, 
with four piers, 12 inches wide, projecting a trifle over edge of dam, and 
are quite right now. Thanking you many times, I am, 

Very respectfully, 








The Mongoiian Pheasant. 

This valuable addition to our native game birds was 
imported from China a few years ago. It has increased 
with surprising rapidity in western Oregon, Washing- 
ton, and in the northwestern corner of California, under 
effective legislative protection. 

It is unusually prolific, hatching two and frequentiy 
three clutches per season, the first nest containing eigh- 
teen to twenty-five, the last from twelve to sixteen 
eggs. This accounts for the fact that several different 
sizes of chicks are frequently seen in one covey. The 
first brood when hatched is turned over to the care of 
the male until the second and third broods appear, 
when all are combined and cared for by both parents. 

They do well in confinement. Hatched by the 
domestic hen, they are as apparently contented in fol- 
lowing her as on their native heath ; but at the age of 
six weeks they “shake” their adopted mother and de- 
part, never to return, much to her grief and disgust. 

The plumage of the male is extremely brilliant and 
attractive. As a table dish it equals the partridge and 
prairie chicken of the East. — 
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THE motion for an injunction in the case of the 
Bridgeport Wood Finishing Company vs. The New 
York Wood Finishing Company recently came on to 
be heard before Judge Wheeler in the Circuit Court of 
the United States for this district, and was argued by 
8. J. Gordon, Esq., for the complainant and Albert 
Comstock, Esq., for the respondent. The judge sus- 
tained the Wheeler patent, and ordered the injunc- 





Naval and Marine Requirements, 

If official recommendation were of any avail, the 
country would long ago have been in possession of war 
vessels and commercial steamers equal to any in the 
world. But the dilatory action of Congress in the 
matter has up to this time kept the United States in 
the background. We have made a slight progress, 
however. We have built half a dozen new ships, but 
they are not of the latest forms, and they are lacking 
both in speed and defensive power. They can neither 
resist norrun. Let us hope the new Congress now in 
session will enact the necessary provisions for a great 
and effective naval system. The display of congres- 
sional enthusiasm and vigor in the premises would 
give much satisfaction to the people. 

The President in his recent message presents the fol- 
lowing : 

“I recommend that such appropriations be made for 
ocean mail service, in American steamships, between 
our ports and those of Central and South America, 
China, Japan and the important islands in both of the 
great oceans, as will be liberally remunerative for the 
service rendered, and as will encourage the establish- 
ment and in some fair degree equalize the chances of 
American steamship lines in the competitions which 
they must meet. That the American States lying 
south of us will cordially co-operate in establishing and 
maintaining such lines of steamships to their principal 
ports I do not doubt. 

“* We should also make provision fora naval reserve 
to consist of such merchant ships, of American con- 
struction and of a specified tonnage and speed, as the 
owners will consent to place at the use of the govern- 
ment, in case of need, as armed cruisers. England has 
adopted this policy, and as a result can now, upon 
necessity, at once place upon her naval list some of the 
fastest steamships in the world. A proper supervision 
of the construction of such vessels would make their 
conversion into effective ships of war very easy. 

“Tam an advocate of economy in our national ex- 

penditures, but it is a misuse of terms to make this 
word deseribe a policy that withholds an expenditure 
for the purpose of extending our foreign commerce. 
The enlargement and improvement of our merchant 
marine, the development of a sufficient body of trained 
American seamen, the promotion of rapid and regular 
mail communication between the ports of other coun- 
tries and our own, and the adaptation of large and 
swift American merchant steamships to naval uses, in 
time of war, are public purposes of the highest con- 
cern. 
“The enlarged participation of our people in the 
carrying trade, the new and increased markets that 
will be opened for the products of our farms and fac- 
tories, and the fuller and better employment of our 
mechanics which will result from a liberal promotion 
of our foreign commerce insure the widest possible 
diffusion of the benefit to a'l the States and to all our 
people. Everything is most propitious for the present 
inauguration of a liberal and progressive policy upon 
this subject, and we should enter upon it with prompt- 
ness and decision. 

“* The legislation which I have suggested, it is sin- 
cerely believed, will promote the peace and honor of 
our country and the prosperity and security of the peo- 
ple. I invoke the diligent and serious attention of 
Congress to the consideration of these and such other 
measures as nay be presented having the same great 
end in view.” 

The Secretary of the Navy, Mr. Tracy, is keenly alive 
to the naval requirements of thecountry. In his annual 
report he says : 

“The necessities of our vulnerable position de- 
mand the immediate creation of two fleets of battle 
ships. They must be the best of their class in four 
leading characteristics—armament, armor, structural 
strength, and speed. Not only must the speed of our 
battle ships be high, but it must be uniformly high, 
for the speed of the fleet is regulated by that of the 
slowest vessel. 

‘“‘ In addition to the battle ships the situation of the 
country requires at least twenty vessels for coast and 
harbor defense. The one problem now before the gov- 
ernment, in the matter of a naval policy, is to get these 
forty vessels built at the earliest possible moment. It 
is recommended that the construction of eight armored 
vessels be authorized ‘at the coming session, and that 
they be of the type of battle ships rather than coast 
defense ships, the former being more generally service- 
able and there being only three of them now in process 
of construction as against eight of the latter. 

““In reference to fast cruisers, all modern experi- 
ence goes to show that they are essential adjuncts 
of an armored fleet, and the proportion of three 
cruisers to one battle ship is believed to be sound and 
reasonable. This would make the future navy con- 
sist of twenty battle ships, twenty coast defense 
ships, and sixty cruisers, or 100 vessels in all, which is 
believed to be a moderate estimate of the proper 
strength of the flect. Of the sixty cruisers required, 
thirty-one are now built or authorized. It must be re- 
membered, however, that cruisers have another and 





tion to issue. 





equaily important function in the attack and defense 














of commerce. Any stanch vessel with a good coal 
capacity and the highest rate of speed, armed with a 
few rapid-firing guns, though built and used principally 
for commercial purposes, may by certain adaptations 
in her construction be made readily available for this 
form of warfare. The fast transatlantic liners, nation- 
alized in foreign countries, but supported and main- 
tained by American trade and American passengers— 
many of them, even, owned by American citizens—are 
a powerful factor in the naval force of the governments 
whose flag they bear and at whose disposal they must 
place themselves in time of war. 

‘It is matter for serious consideration whether steps 
may not be taken toward the creation of such a fleet 
of specially adapted steamers of American nationality, 
owned by American merchants, carrying the American 
flag, and capable under well defined conditions of 
temporary incorporation in the American navy. The 
advantages of such an arrangement, which enlarges 
the merchant marine and makes it at the same time 
self-protecting, are overwhelmingly great. The dif- 
ficulty is that American capital will not be drawn 
into the enterprise unless it can be sure of specific 
compensation for the concessions which it makes to 
the government-—first, in the adaptation of its vessels 
to the latter’s needs, and, secondly, in the surrender 
of a privilege to use them when the exigency arises. 
In the absence of such an arrangement, the naval 
policy of the United States cannot neglect to take ac- 
count of the fleets of fast cruisers which foreign states 
maintain under the guise of passenger and merchant 
steamers. 

“They constitute an auxiliary navy, and must be 
reckoned as a part of the naval force of the govern- 
ments maintaining them. It is difficult to imaginea 
more effective commerce destroyer than the steamship 
City of Paris, armed with a battery of rapid-firing 
guns. She can steam over 21 knots an hour, and can 
average 19°9 knots from land to land across the Atlan- 
tic. No man-of-war cculd overtake her ; no merchant- 
man could escape her. A fleet of such cruisers would 
sweep an enemy’s commerce from the ocean. 

“Our deficiency should be supplied either by a line of 
fast merchantmen, constructed with special reference 
to use in time of war, which will enabie the govern- 
ment to avail itself of their services at critical mo- 
ments, or we should build a‘fleet of at least five first- 
class cruisers of the very highest rate of speed, certain 
ly not less than twenty-two knots, The displacement 
of these vessels should not be less than 4,000 tons. Even 
such a fleet will not supply the want of swift merchant 
steamers for coaling and transport service. Colliers 
and transports must alike be fast, for they cannot fight, 
and the collier can take no chance of capture, for she 
carries the life of the fleet. Apart from the want of 
battle ships, the most marked defect of the present 
fleet is in torpedo boats. This branch of defense 
cannot safely be neglected any longer. It is high time 
that steps should be taken to supply these essential 
constituents of a naval force. I therefore recommend 
that the construction of at least five torpedo boats of 
the first and second classes, in suitable porportions, be 
authorized as a beginning at the coming session of 
Congress.” 

While Congress is deliberating over the above excel- 
lent recommendations, let us hope it will also consider 
the significance from a naval point of view of whata 
railway company just north of us is doing, and which 
is briefly described as follows : 

“The new vessels now building for the Canadian 
Pacific Railroad, and destined torun on the Pacific 
side of the great route about to be established between 
England and India, are to be fitted with gun platforms. 
Rapid-fire guns are to be assigned these vessels, and it 
is understood that the pieces will be carried on board 
either mounted or stored below decks for immediate - 
use intimeof war. The vessels, on the breaking out of 
hostilities, will be at once turned into armed cruisers. 
The engineer in charge of the construction, Mr. Bryce 
Douglass, is the man under whose supervision the Um- 
bria and Etruria were built. The total dead weight of 
each of the new steamers will be about 3,750 tons. 
They will all be ready, it is thought, early in 1891.” 
4-0 

New Gas Invention, 

The Pittsburg Dispatch describes a new invention 
by Mr. William Root, which promises important re- 
sults. 

It consists of the combination of air with the gas as 
it issues from the burner. The experiment made was 
with a small revolving fan on the same shaft that runs 
the other machinery. A pipe from this connected 
from beneath with a glory hole and ran up to the cen- 
ter of the burner. Heretoforeit has required the valve 
wheel on the gas supply pipe to be turned once anda 
half around to supply enough pressure for the glory 
hole, but when the air was turned on, the wheel only 
required to be moved 44 inch. The usual pressure to a 
glory hole is 1 ounce, while in this case the pressure was 
a very small fraction of this amount. 

Mr. Root said that by putting the air in all the burn- 
ners the pressure in the factory could be reduced to 8 








ounces where 16 to 20 are now required. 
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HOW TO MAKE A SIMPLE ELECTRIC TELEPHONE 


REQUIRING NO BATTERY. 


To make the diaphragm cell, A, take a square block 
of hard wood and cut in it a circular hole, B, of the 


The engravings represent an electric telephone in the | size shown on the engraving, and fasten to the aper- 


simplest form 


use of a jackknife and a few of the simplest tools, and | swall common screws. 


the materials of which it is 
com posed, with the exception 
of the fine wire on the spool, 
may be found almost any- 
where 

To make an operative tele- 
phone line, one that will work 
for any distance, say up to 
five or ten miles, two of these 
instraments are required, to 
be connected by the line wires. 
No battery is necessary 

The engravings being of the 
exact size, it will be unneces- 
sary to give dimensions, as 
they may be obtained from 
the cuts 

For the telephone shown in 
perspective in Fig. 1 and in 
section in Fig. 2, the follow- 
ing materials are required, 
viz.. a small horseshoe mag- 
net of the size shown, a wood- 





en pill box, a block of wood, 
a piece of thin tin plate, one 
ounce of No. 36 silk-covered 
copper wire, and a few com- 
mon screws 

One leg of the magnet is 
broken off, as shown To 
the other leg, A. is fitted the mortised block, e. 


Fig. 1.-SIMPLE TELEPHONE-PERSPECTIVE VIEW. 


This instrument may be made by the| tured block a bottom piece, C, by means of glue or 


In the center of the bottom of 


— De. 
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Fig. 2.-SIMPLE TELEPHONE-SECTIONAL VIEW. 
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ered wire must be passed through a bole in the side o; 
the spool, where the flanges join the cylindrical part 
This wire should project from the spool two or three 
inches, and while the spool is being wound, great car. 
should be taken not to break this projecting end of th, 


wire, as an accident of this 
kind would necessitate re 
winding the spool. 

The spool may be filled 
upon a lathe or the bobbin 
winder of a sewing machine. 
or, when no better facilities 
are available, it may be wound 
by hand. It is preferable to 
make the winding as smooth 
as possible; but this is not 
essential. 

In the diaphragm cell, A 
near one of its edges, is in 
serted a second pole piece, (j, 
formed like the pole piece, D 
of the head end of a large 
common iron screw. Tle bey 
eled head of the screw pro 
jects from the face of the dia 
phragm cell sufficiently to 
form a good contact with the 
remaining pole of the magnet, 
E. It also projects upwardly 
a short distance beyond the 
upper face of the diaphragm 
cell, so that when the dia 
phragm, H, is placed over the 
circular aperture of the dia- 
phragm cell, it will form a 


To| the diaphragm cell, A, make an aperture in which to| magnetic contact with the end of the pole piece, G. 


this block is glued the wooden pill box, a, which is| insert the pole, D. This is formed of the head end of 


apertured to receive the pole of the magnet. 


The diaphragm, H, consists of a disk eut from a ferro 
The box | a large common iron screw, the beveled part of which | type plate or from a thin tin plate, and where it touches 


may be of the size shown, ora little larger or smaller. | projects beyond the diaphragm cell a short distance to | the pole piece, G, the tin or japan with which the plate 
A little variation as to the size will make no appreci-| insure a good contact with one of the poles of the mag-| is coated must be scraped off to allow the pole piece, 
In| net, E, and the outer end of the pole piece is a short| G, to touch the iron of the diaphragm. Between the 


able difference in the working of the instrument. 
the center of the cover, j, of the box, a, is made a 
circular hole, which is flared as shown, to form 
the mouth piece. To the cover is loosely fitted the 
thin tin plate which forms the diaphragm, h. Be- 
tween the diaphragm, A, and cover, j, are placed 
eardboard rings, ¢, to hold the diaphragm in place. 

To the end of the magnet is fitted a thin spool, 
J, made of cardboard or wood, and upon this spool 
is wound the No. 36 silk-covered copper wire. The 
inner end of the wire is carried through a hole in 
the side of the spool before winding. 

In the block, ¢, are inserted two common screws, 
Pp. g, each provided with two copper washers or 
burrs. Around these screws are wrapped the ends 
of the wires, n, 0, which extend into the pill box 
and are soldered to the ends of the fine wire on 
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Fig. 5.-TRANSVERSE SECTION OF BIPOLAR TELEPHONE. 


the spool. In the block, e, is inserted a screw, k, distance below the level of the face of the diaphragm 
which bears against the edge of the magnet and clamps | cell. 

the magnet in working position, that is to say, with| To this pole piece, D, is fitted a pasteboard spool, F, 
the end of the magnet placed as near the diaphragm, | cf the size shown, and upon this spool is wound as 
h. as it can be without producing a jarring sound when | much of the No. 36 silk-covered wire as it will hold. 
the diaphragw is made to vibrate by talking to it loudly. | Before the winding is begun, the end of the silk-cov- 


The arrange- 
ment of the line, 
and the theory of 
the working of 
the instrument, 
are given in con 
nection with the 
telephone shown 
in Figs. 3 to 5 in- 
clusive 

The instrument 
shown in these 
figures is a little 
more complicated 
than that shown 
in Figs. 1 and 2, 
bat it is at the 
same time more 
effective. 

For the con- 
struction of this 
telephone the fol- 
lowing materials 
are required: A 
permanent horse- 
shoe maguet of 
about the size 
shown in the en- 
graving, an ounce 
of No. 36 silk-cov- 
ered copper wire, 
two large common 
iron screws, such 
as are used in 
woodwork, a 
piece of thin tin 
plate, and some 
pleces of wood 
and small com- 
mon screws. 


Fig. 3.-FRONT VIEW OF BIPOLAR TELEPHONE. 


Fig. 4—REAR VIEW OF BIPOLAR TELEPHONE. 


diaphragm, H, and the cell, A, is placed a narrow 
cardboard ring, and above the diaphrag is placed 
another similar ring, both having an internal dia- 
meter corresponding with that of the diaphragm 
cell. Above the outer ring is placed a piece of 
wood, I, having an aperture of the same diameter 
as that of the diaphragm cell. Outside of this 
ring is placed a mouthpiece, J, which is beveled 
or concaved. The mouthpiece has a small central 
aperture, as shown. 

The diaphragm, H, must be placed very near but 
not in contact with the pole piece, D, and so ar- 
ranged that when the diaphragm is set in vibra- 
tion by sound waves, it will not jar upon the pole 
piece. The mouthpiece, J, and the piece, I, are 
clamped to the diaphragm cell, A, by means of 


common screws, K, and the diaphragm cell, A, is 
clamped to the poles of the magnet, E, by the wooden 
crosspiece, L, and the screws, M, passing through the 
wooden crosspicce into the bottom of the diaphragm 


The ends of the fine wire on the spool, F, are uncov- 


ered and wrapped 
around the 
coarser naked 
wires, N, O, pass- 
ing through the 
side of the dia- 
phragm cel! 
Upon the outside 
of. the cell, A, 
these coarse wires 
are bent into 
loops, and small 
wood screws, P, 
Q, pass through 
the loops into the 
side of the dia 
phragm cell, and 
upon each of these 
screws are placed 
two copper burrs 
or washers, be 
tween which the 
ends of the line 
wiresare clamped. 
When two such 
instruments are 
connected togeth 
er by means of 
two wires clamped 
by the screws, P, 
Q, as described. 
sounds uttered in 
one instrument 
will be reproduce 
in the other, and 
may be distinctly 
heard, although 
the volume is con- 
siderably reduced 
When a piece of 











DECEMBER 14, 1889. | 


oo << 


iron approaches the pole of a permanent magnet, 








Srientific American. 


continued in New York City until 1787, when he re- 


it reduces the magnetism of that pole, and when/| moved to New Jersey. 


the iron is removed from the magnet pole, the mag- 
netism of that pole regains its normal strength. 
Faraday discovered that when the magnet is inserted 
intoacoil of wire, it produces a momentary current 
in the coil in one direction, and when the magnet is re- 


His grandson, the subject of this sketch, is the son of 
Robert Walter Rutherfurd and Sabina Elliott Morris, 
and was graduated at Williams College, in 1888. Se- 


| : 
lecting law as the profession which he proposed to fol- 
low, be studied under Governor William H. Seward 


moved from the coil, it produces a momentary current | (afterward Secretary of State in President Lincoln's 
in the coil in the opposite direction. Any change in the cabinet) in Auburn for two years, and then in New 


magnetic condition of a 
piece of magnetic material 
contained in a coil pro- 
juces a@ momentary cur- 
rent in one direction or the 
other in that coil. Now, 
by the vibration of the iron 
diaphragm of the tele- 
phone in front of the pole 
of the magnet, variations 
in the strength of the 
magnetism are produced 
in the pole, and this alter- 
nate increase and diminu- 
tion of the strength of 
the magnet acts upon the 
coil surrounding the mag- 
net core in exactly the 
same manner as if the mag- 
net were introduced into and removed from the coil. 
The alternating currents thus generated in the 
transmitting telephone pass over the line and through 
the coilof the receiving telephone, and these impulses 
alternately increase and diminish the strength of the 
magnet in the receiving telephone so that its iron dia- 
phragm is alternately attracted toward the pole of the 
magnet and then released, thus producing vibrations 
in the diaphragm of the receiving telephone which 
correspond to those of the transmitting telephone. 
These vibrations are imparted to the surrounding air, 
producing sounds like those uttered in the transmit- 
ting telephone. These instruments may be used inter- 
changeably as receiver and transmitter. No battery is 
required, as no microphonic transmitter is employed. 
Asingle wire may be used to connect the screws, P, 
of the two instruments if the screws, Q, of the instra- 
ments are connected by a wire with a water pipe or a 
metallic ground plate two or three feet square, buried 
in earth that is constantly moist. In this case the cir- 
cait is completed through the earth. If the ends of 
the line wire are connected with the instruments by 
means of flexible conducting cords, the disagreeable 
jarring of the wires will be avoided. No. 12 galvan- 
ized iron wire or No. 16 copper wire will make a 
good line. The wire should be supported at inter- 
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Fig. 6—THE TELEPHONE IN USE. 


York City with George Wood, who was at that time one 
of the foremost lawyers in the country. As Mr. Wood 
persistently refused public office, his name has been 
almost forgotten, but the following anecdote shows the 
esteem in which he was held by his contemporaries : 
When William C. Preston, of South Carolina, was 
about to argue an important case in the United States 
Supreme Court, Daniel Webster asked him who was on 
the other side. Preston replied that it was a man from 
New York, whose name he could not recall, and said, 
“ A sleepy-looking fellow named Wood, I think.” ‘If 
it is George Wood,” said Webster, “I advise you to 
look out how you wake him up.” Such were Mr. 
Rutherfurd’s legal instructors, and he was equally 
fortunate in his associates in practice. 

In 1837 he was admitted to the bar of the New York 
State courts, and entered into partnership with Peter 
Augustus Jay, the son of the Chief Justice who admin- 
istered the oath to President Washington, in 1789, with 
whom he continued until Mr. Jay’s death, in 1842, and 
then he became associated with Hamilton Fish, who 
was afterward Secretary of State in President Grant's 
cabinet. Mr. Rutherfurd continued in active prac- 
tice until 1849, when he went to Europe, remaining 





vals of 200 or 300 feet on glass or porcelain insula- 
tors. 

The precautions necessary to observe in the con 
struction of this instrument to insure success are 
briefly as follows: to secure a good contact be- 
tween the pole pieces, D, G, and the poles of the 
magnet, and between the pole piece, G, and the 
diaphragm, H, to have the diaphragm perfectly 
flat and straight, to provide a perfect connection 
between the fine wire of the bobbin and the 
wires, N, O, running out of the diaphragm cell, to 
insulate the line wire conecting the two instru- 
ments, to have the diaphragm, H, as near the 
pole piece, D, as possible without danger of con- 





tact therewith, and to clamp the diaphragm by 
its edges in the cell in such a way as not to bend 
or buckle it. 

The materials for the telephone may be ob- 
tained from any dealer in electrical supplies in 
any of our large cities and towns. 

_————— o> -0 ea 
LEWIS MORRIS RUTHERFURD. 

Most scientists pursue their vocation under the 
auspices of some college or public institution 
largely from two motives. First, because they are 
dependent upon the salary of such a place for their 
means of support, and secondly because the cost of 
scientific apparatus is usually so great that it 
prevents private ownership. Very few, for in- 
stance, could afford an equipment like that of the 
Lick Observatory, in California, or an outfit similar 
to that possessed by the Jefferson Physical Labo- 
ratory, of Harvard University, A notable excep- 
tion to this rule, and by far the most distinguished 
private scientist in the United States, is the 
gentleman whose career is herewith described. 

Mr. Rutherfurd was born in Morrisania, N. Y., on 
November 25, 1816. He comes of distinguished lineage, 
for his grandfather was John Rutherfurd, twice elected 
to the United States Senate from New Jersey, serving 
from October, 1791, till February, 1798. Senator Ruther- 
furd’s father entered the British army at the age of 
Seventeen, and after taking part in the Canadian cam- 
paign, under Sir Jeffrey Amherst, resigned his commis- 
sion, married a daughter of James Alexander (thus 
making him a brother-in-law of Lord Stirling), and be- 
came acitizenof New York. The senator was educated 
at Princeton, and studied law. After his admission to 
the bar he married a daughter of Lewis Morris, and 
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LEWIS MORRIS RUTHERFURD. 


abroad until 1852. On his return he did not resume 
his profession, but thereafter devoted his leisure to 
studies in astronomy and optics. He erected an ob- 
servatory in the garden of his residence, at 175 Second 
Avenue, on the corner of Eleventh Street, New York 
City, and there did his principal scientific work. 

One of his earliest contributions was concerning the 
“Companion of Sirius,”* whose discovery had just 
been announced by Alvan G. Clark, the well known 
maker of telescope lenses. Mr. Rutherfurd corroborated 
its existence, and says: “ Since hearing of the existence 
of this star I have never looked for it in vain. Its dif- 

* Am. Jour. Sci., 2 series, vol. 34, p. 204, 1862. Be 

















ficulty is not occasioned by faintness, but by its prox- 
imity to so bright an object as Sirius. I consider it de- 
cidedly a brighter star than either of the close con.- 
panions in the trapezium of Orion; no reasonable 
amount of illumination in the field extinguishes it.” 

In December, 1861, at the suggestion of Dr. Woleott 
Gibbs, he began a series of experiments with the view 
of determining the best form of instrument for the pur- 
pose of continuing Fraunhbofer’s observations upon 
the spectra of the heavenly 
bodies. He adapted Bun- 
sen’s and Kirehhoff’s sim- 
ple form of spectroscope, 
consisting of a condensing 
telescope with adjustable 
slit, a scale telescope with 
photographed scale of 
equal parts showing 
bright lines upon a dark 
ground, a flint glass prism 
of 60°, and an observing 
telescope with Huygenian 
eyepiece, magnifying 
about five times, the whole 
firmly but lightly mounted 
on seasoned wood and pro- 
vided with an adapting 
tube in front of the slit, by 
means of which the spectroscope is attached to the eye- 
tube of the equilateral. A year later he published his 
results* in a paper, giving the fixed lines exhibited by 
the moon; also the lines and bands of Jupiter and 
Mars, with maps of the spectra of seventeen of the fixed 
stars, and including a full description of the instru 
ments that he used. 

This was the first work to be published after the 
great revelations of Bunsen and Kirchhoff, and was 
the first attempt to classify the stars according to their 
spectra. While Mr. Rutherfurd was engaged in mak- 
ing these researches on the spectra of the stars, he dis- 
covered the use of the star spectroscope, by means of 
which it is possible to show the exact state of achro- 
matic correction in an object glass, and is particularly 
adapted for the rays that are used in photography. 

In 1864, after many experiments in various directions, 
but all undertaken for the same purpose, he succeeded 
in devising and constructing an objective of 1144 inches 
aperture and about 15 feet focal length, corrected for 
photography alone. This instrument was a great suc- 
cess, and was described by him in the American Jour 
nal of Science. It was constantly used by him in 
making negatives of the sun, moon, and star groups. 

At the Junuary meeting of the National Aca- 
demy of Sciences, in 1864, he presented a paper 
**On Photographs of the Solar Spectrum,” accom- 
panied by a picture that he had taken by means 
of bisulphide of carbon prisins. It contained 
more than three times the number of lines that 
had been laid down within similar limits on the 
charts by Bunsen and Kirchhoff. 

He also was the first to show the double charac- 
ter of the D sodium lines in the spectrum, find- 
ing that ‘‘is resolved into fourteen fine and close 
lines, with a beautiful and symmetrical band of 
finely doubled lines stretching toward A.” 

About the same time he published criticisms on 
different forms of spectroscopes that had been 
used by Secchi, Airy, and Donati, and in 1865 
produced an automatic form of a six-prism spec- 
troscope, which still continues the best in use.t 

In 1868 he built a new objective, with 13 inches 
aperture and about 15 feet focal length. This 
glass was an ordinary achromatic, such as is used 
for vision, and was converted into a photographic 
objective by the addition of a third lens of flint 
glass, which made the proper correction, and 











could be affixed ina few minutes. With this in- 
strument Mr. Rutherfurd made several photo- 
graphs of the moon that are of remarkable 
beauty, and have never been surpassed in deli- 
cacy or exactness. One taken on Feb. 27, 1871, 
is stated by Warren de la Rue to be the finest in 
existence. 

He constructed a micrometer for the measure- 
ment of astronomica) photographs for use upon 
pictures of solar eclipses or transits and upon 
groups of stars, of which he has measured several 
hundred, showing, as it is claimed by him, that 
the photographic method is at least equal in 
accuracy to that of the heliometer or filar-mwicro- 


i meter, and far more convenient. It was suggested by 


a German writer that the collodion film was anrelia- 
ble, and Mr. Rutherfurd published a series of weasure- 
ments that demonstrated conclusively its fixity under 
proper conditions.§ 

In 1870 he constructed a small ruling engine, which 
produced inference gratings on glass and speculum 
metal that were superior to all others until] the recent 








*Am. Jour. Sci., 2, vol. 35, p. Tl. 1868. 

+“ On Astronomical Photography,” 2 series,—vol. 30, p. 304. 1865. 

¢“On the Construction of the Spectroscope,”’ Am. Jour, Sel., 2, vol. 
39, p. 129. 1865. 

§ “Stability of Collodion Films,"" Am. Jour. Soi. 3, vol, 4, p. (30, 1872. 
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productions of Prof. Henry A. Rowland, of the Johns He was one of the original mana Games 7 ~ 
Hopkins University. With one of these gratings he | act of Congress, in 1863, creating the National — — 
obtained a photograph of the solar spectrum that for of Sciences, and has been a mem ber of its council, an 
a long time was unsurpassed, has served on various committees. In 1857 he was 
in 1876, a paper on “Glass Circles for| elected to membership in the American Association for 
Measuring Circles,”* in which he deseribed an instru-| the Advancement of Science, and in 1875 was advanced 
ment in which the divided circle was of glass, and| to the grade of fellow. He has been a corresponding 
showed by readings that it gave a far greater accuracy | member of the Academy of Natural Sciences, of f hi- 
than could be obtained from divisions on metallic cir-|ladelphia, since 1859, and a member of the New York 
| Academy of Sciences since 1864. Besides membership 
In 1888 failing health led to thedisecontinuance of his lin various other scientific bodies, he is an associate of 
scientific work, and in December of this year he pre-| the Royal Astronomical Society, of Great Britain, and 
sented bis astronomical instruments to the observatory | his work has been recognized by the gift of various 


He published, 





‘les of the same dimensions 


plenty and with dolphins, from which issues wato, 
that, falling into a vast basin, afterward falls in 4 
cascade, 130 feet in width, into a lower basin in eo, 
munication with a rectangular basin 130 feet in lengt}, 
forming the second piece of water. Finally, the wate, 
reaches an octagonal basin ornamented with 17 whea; 
sheaf jets (Fig. 1). We shall not speak of the det 
of construction and of the obstacles that had to jp. 
overcome in the progress of the work, but shal! pro 
ceed to describe the structure of the jets through 
which the water and light issue. In the upper basin. 
the water escapes through four horns of plenty, four 
dolphins, and six urns, forming together fourteen 
parabolic or horizontal jets; then two vertical jets, 
each placed on the side of the vessel. On the edge of 
the rectangular basin there are fourteen wheat-sheas 
jets, two of whieh are placed in the lower basin. Each 
of these consists of seventeen jets of small size so ar 
ranged as to cause the water to fall back in a spray ° 
around the vertical jet that escapes from the centra| 


iiS 


of Columbia College. where they are mounted diplomas, orders, and medals, both at home and 
These included a large equatorial refracting telescope, | abroad. 

with an object glass of es and focal length of 15 | ——————_—_<-9--<—_____ 

feet, supplied with photograpt -orrecting lens made | THE LUMINOUS FOUNTAINS AT THE FRENCH 

after his own design ; a transit instrament made by | EXPOSITION. 

Stackpole & Brother, of New York City, for observa-| Among the most wonderful displays, electric and 

tions of time; likewise rometers for use with the/| visual, at the recent French exposition were those per- 

large equatorial and a special micrometer for measur-|taining to the luminous fountains, which were ar- 

ing photographs, sd been for several years in| ranged on a grand seale and occupied a large portion 


LOSE OF THE FRENCH EXHIBITION—THE LAST PLAY OF THE LUMINOUS 


the possession of Benjamin A. Gould, of Cambridge, 
and was used by him in measuring up his photographs ; 
also a very fine sidereal clock, made by Dent, of Lon- 
don, and a cistern bar made by Green, of New York. 

With these instruments he included a gift of suffici- 
ent money to defray all expenses necessary for their 
transportation and mounting in the Columbia Observ- 
atory. The value of this benefaction is estimated at 
$15,000 

In 1858 he was elected a trustee of Columbia and con- 
tinued as such until he resigned in 1884. The degree 
of LL.D. waa worthily conferred on him by this insti- 
tution at ite centennial celebration in 1887. 

Mr. Rutherfurd was appointed by the President of 
the United States to be one of the American dele- 
gates to the International Meridian Conference held in 
Washington, D. C., in Oetober, 1885, and he took an 
vetive part in the work, and framed and presented the 
resolutions that finally expressed the conclusions of the 
couference. He was invited by the French Academy 
of Sciences to become a member of the International 


Conference on Astronomical Photography, held in| 


Paris ia 1887, and was appointed by the president of 


the National Academy of Sciences as its representative | 


to that meeting, but was obliged to decline on account 
of failing health 


* Am. Jour. Sa., 3, vol. 12, p. 112. 1876. 





jship of the city of Paris, ornamented with horns of 


of the plateau in front of the main entrance. The| 
chameleon-like changes of color in the fountain waters | 
were something astonishing to behold. It was not ac- 
complished by the mere throwing of colored lights | 
upon the exterior of a spouting jet, but was due to an | 
interior electric illumination of the molecules of the 
water ; the beams of ':¢ht being, so to speak, thrown | 
into and imprisoned within the crystal walls of the! 
water and then carried along with it, becoming visible 
by interior reflection during the discharge of the water. | 

We give from Le Monde Illustre a spirited drawing | 
of these remarkable fountains as they appeared during 
the grand illumination in honor of the closing of the 
exhibition, on the evening of November 6 last, and we 
subjoin additional illustrations showing the particular 
modus operandi whereby the illumination of the foun- 
tain jets was effected. 

As the exposition was to open at night, it became 
necessary to find, aside from the enchanting illumina- 
tion that it was proposed to have there, an attractive 
novelty worthy of figuring among so grand surround- 
ings during the evenings of the exhibition. It was 
then that the luminous fountains were thought of that 
had so great a success at London, Manchester, and 
Glasgow. 

First is the monumental fountain representing the 








part. Finally, the octagonal basin consists of two 
rows of concentric vertical jets—the first comprising 
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FOUNTAINS, NOVEMBER 6, 1889. 


six and the second ten jets. In the center is placed 
an immense double wheat-sheaf jet. 

As may be seen, the whole consists, then, of thirty- 
three vertical and fourteen parabolic jets, forming 
nearly three hundred tubes, from whence the water 
escapes at the rate of 88 gallons per second, supplied by 
Seine water derived from the Villejuif reservoir, situ: 
ated at an altitude of about 290 feet. 

As for the lighting, that is effected by 17 are lamps 
(with a 60 ampere current) in the English part of the 
octagonal basin and by 30 regulators (with a 40 ampere 
current) in the rest of the fountain, including the 
French portion. The motive power absorbed by this 
lighting is of 250 horses. Subterranean galleries ¢x- 
tend under the entire piece of water, and form a true 
crypt, in which are placed the electric lamps and the 
whole arrangement for producing the variation '" 
colors. 

If in the subterranean chamber we place the arc 
lamps, each provided with a reflector, under a glass 
plate, we obtain a vertical luminous pencil formed 
of sensibly divergent rays, which envelop the liquid 
mass of the jet as well as the water that falls back 10 
drops. 

The regulator, or lamp, whose carbons are vertical, 
is regulated automatically ; then, for the tin reflector, 
silvered glass mirrors are substituted, one of which, 
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spherical in form, receives the rays of the are lamp 


Scientific American. 


As regards the maneuvering of the whole, that is 


and concentrates them horizontally upon another and | directed by a foreman in a kiosk situated at 95 feet 


I 


jane mirror inclined at an angle of 45°, which, in turn, | f 


rom the fountain and corresponding through a gal- 


sends them vertically into the jet. A glance at Fig. 2° lery with the octagonal basin. From this kiosk, whence 


will allow the operation of this arrangement to 
be understood. — oa 
We now come to the lighting of the para- 
bolie jets that escape from the dolphins, ete. 
After laborious researches, Mr. Bechmann, 
assisted by Mr. Richard, found the solution by 
converting the solid jet into an annular one, 
into the center of which a luminous fascicle was 
projected. This was done as illustrated in Figs. 
and4. The water escapes through the annu- 
iar space and forms a hollow jet, through 
which the luminous fascicle is sent by a mirror 
inclined at an angle of 45°, placed in front of 
the cone and receiving vertically the light. 
This arrangement permits of illuminating a 
jet of water 8 inches in diameter and of a 
height of fall of 149¢ feet. What is particu- 
jarly remarkable is that not a ray escapes from 
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the liquid, and that the fascicle of light is 
totally reflected over the entire curve of the 
jet, on condition, however, that the latter be 
not broken by anything, such as a blast of wind or a 
foreign body placed in the annular space. 

\Vhat precedes gives a sufficient idea of the lighting. 
We shall now have a few words to say about the varia- 
tions in color and the maneuvers they necessitate. The 
various tints given to the jets are obtained by simply 
interposing colored glass between the luminous source 
and the jet of water ; in a word, the rays are passed 
through differently colored plates of glass forming a 
gamut of five tones. These plates are superposed in 
a frame fixed to the vault of the gallery, as may be 
seen in Fig. 3. 

We shall now briefly describe the principle of the 
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Fig. 3—ILLUMINATION OF PARABOLIC JETS OF WATER. 


maneuver. All the glasses of the same color are con- 
nected with each other in series of five by means of a 
cable of small section passing, at the angles formed by 
each change of direction, over movable pulleys, and 
ending at a lever (see Fig. 5), to which it suffices to give 
a backward and forward motion of from 20 to 30 inches 
in order to bring the glasses in front of the luminous 
sources or to replace them in the frame. Each frame 
that carries the glasses is placed upon wheels that run 
upon rails, and is provided besides with a lattice work 
of very fine wire and with large meshes, in order to 
prevent the pieces from falling upon the mirrors in 
case a glass breaks, 


Fig. 6.—BIRD'SEYE VIEW OF THE LUMINOUS FOUNTAIN, 








OF THE PARIS EXPOSITION. 


he judges of the effect, the foreman controls the plays 
of water and light; the first through levers that he 
himself maneuvers, and the second through a series of 
electric buttons that communicate with the subterra- 
nean chambers and indicate to the men the colors that 
are to concur in the general effect. 

Fig. 5 represents the interior of one of these cham- 
bers, situated under the principal group. In the center 
are placed the maneuvering levers, and above them is 
seeu the annunciator on which the orders for the cclors 
to be shown are given electrically. 

To the left is perceived a part of the frame that sup- 
ports the four regulators which light the horns of 
plenty on each side of the vessel. To the right, be- 
tween the doors of the lateral galleries, in which are 
placed the regulators and mirrors that light the jets 
bordering the rectangular basin, figure the electric 
measuring apparatus. 

When we shall have said that the entire mechanism 
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Fig. 4.-NOZZLE FOR PARABOLIC 
WATER JETS. 


that we have just described operated with perfect regu- 
larity, producing surprising and admirable effects, with 
which are joined the fires at the summit of the Eiffel 
tower, lighting the group of the Genius of France, 
borne on the vessel of the City of Paris, and overthrow- 
ing Routine and Ignorance on each side, while at the 
prow of the ship the Gaulish cock sings the success of 
the exposition, and while at the poop the Republic di- 
rects the rudder, we shall have said everything about 
the fountains, which are as marvelous as they are lumi- 
nous. 

We cannot finish without citing the names of those 
who, in the different parts of this work, have shown a 
rewarkable activity, an extensive knowledge, and a 
talent beyond comparison, and to whom we are happy 





to render homage by addressing our thanks to them 
for the courtesy that we always met with during the 
electric installation that we had charge of; they are 
Messrs. Alphand and Berger, the organizers ; Mr. Hip- 
polyte Fountaine, the promoter of electric light 
ing par excellence ; Mr. Formigi, the architect ; 
Messrs. Bechmann and Richard, whom we have 
already mentioned, and who directed the ar- 
rangement of the fountains; Mr. Meker, the 
inspector who superintended the central shops 
of the lifting machines of the city of Paris, 
assisted by Mr. Dallard, foreman in the con- 
struction of the apparatus; and finally, the 
sculptor Coutan, who crowned the work by a 
composition whence emanate all the grace, 
flexibility, elegance, and vigor of French art, 
from which he has borrowed with his whole 
soul, contrary to the practice of some artists 
of too often imitating Greek art as soon as it 
becomes a question of allegories. 

Finally, all,have ‘given proof of an inde- 
fatigable ardor, all feeling the importance of 
the work that they were doing; all, the work- 
men included, have had but one end in view— 
the success of the exposition, for such success 
is the triumph of the genius of France.—D. Napoli, 
in La Nature. 

——____ —-+-0- + — 





Fig. 1.—SECTION AND PLAN OF THE LUMINOUS FOUNTAIN 


Virginia Mincemeat, 

The wife of Gov. Fitzhugh Lee, of Virginia, is a 
famous housekeeper, and this is how she says she makes 
the mincemeat for her Thanksgiving pies: Two pounds 
beef, two of currants, two of raisins, one pound of cit- 
ron, two of beef suet, 
one and a half of 
candied lemon peel, 
four pounds apples, 
two of sultana 
raisins, two of sugar, 
two nutmegs grated, 
quarter ounce cloves, 
|half ounce cinna- 
/mon, quarter ounce 

mace, one quart 
| sherry or good home- 
‘made currant wine, 
one quart good 
brandy, one tea- 
‘spoonfu: of salt, the . 
juice and rind of two 
lemons and two oran- 
ges. Simmer the 
meat gently till 
tender, and when 
perfectly cold chop 
it fine. Stone the 
raisins, shred the 
citron, pare, core, 
and chop the apples, 
chop the suet fine. 
Mix the dry ingre- 
dients together, 
then add the juice 
and rinds of the 
oranges and lemons. Pack in a stone jar, pour on the 
wine and brandy; cover close,and keep cool. This 
mincemeat will keep all winter. When wanted for pies, 
thin with cider or wine, The rule is an old one, and is 
said to have come from the Custis family in the -begin- 
ning. According to Virginia tradition the Widow Custis, 
who became Mrs. Washington, made famous mince pies, 








Fig. 2.—FRENCH SYSTEM OF 
ILLUMINATING WATER JETS. 














Fie, 5.—SUBTERRANEAN CHAMBER OF THE LUMINOUS FOUNTAIN, 





Scientific 


EXTENSION MATTRESS. — Edwin R. 
Weber, New York City. This mattress has flexible 
longitadinal metallic strips connected by metallic cross 
; strips and extensible end portions, consisting of elastic 
Gramm, Berlin, Germany. This invention provides a V-shaped brace strips, with other novel featares, 
novel apparatus by which the explosive mixtare is pro- | whereby the mattress may be extended or shortened 
duced and introduced into the cylinder of the engine | without interfering with the springs, will be firmly 
by causing a jet of air to take up a certain quantity of braced at the ends, and may be rolled up. 
petroleum, which mixes in the form of a epray, the 
mixture being then carried into the heated cylinder. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 
PeTrRoLteuM Moror ENG@ine. — Karl 


Morristown, N. J. The head plate is made in two sec- 
tions, hinged together at the side flanges and adapted 

Rallway Appliances, | to fold one on the other to form a box to receive the 
CAR STARTER. — Samuel J. Pearsall, netting fabric, the apparatus being designed to fold in 
very small space for convenient transportation, and to 
be readily unfolded and set up for use over a bed, sofa, 











Saratoga Springs, N. ¥. A toothed wheel on which are 
pivoted spring pawls is held loosely on one of the 
axles, and a ratchet wheel is secured to the axle, a | OT chair. 
sprocket chain engaging the toothed wheel, and a spring 
connected at one end to the sproeket chain and at its | liam 8, Pollitt, Crested Butte, Col. Combined with the | 
other end to the car, whereby power may be stored up| vessel is a stay consisting of a strip of metal having 
by the operator on the platform as desired, to be utilized | brackets arranged in pairs projected from the outer | 
when needed in starting the car. face, with other novel features, for retaining the hoops 
Doe FoR Loa@ Cars. — Robert J. | im proper position should the wood shrink, and whereby 
Thompson, Grandin, Mo. This is an attachment in | he hoops may be tightened when desired, in a conve- 
which series of dogs is arranged to be raised or | ™/¢nt and expeditious manner. 
lowered simultaneously, and the dogs upon either side GAUGE FOR LANTERNsS.—Eugene D. 
of the body may manipulated independently, | Scribner, Northville, N. Y. In the side of and in com- 
whereby logs may be effectually retained in position on | munication with the oil reservoir a meta! tube is secured, 
the body of a car or wagon or other log carrier, and ex-/| and in this tube is secured a glass tnbe, whereby the 
peditious!y released therefrom at the proper time, | amount of oil in the reservoir may at all times be accu- 
rately ascertained, so that in filling the danger of over- 
flowing the lantern at the opening may be avoided. 


CovERED CART. — Philip Bourne, No. 
748 Monroe Street, Brooklyn, N. Y. This is a cart 
which is necessarily closed when the driver stands upon 
the foot board, the cart body being provided with 
hinged covers or lids and a sectional movable foot 
board, the connections being so arranged between the 
foot board and the covers that when the foot board sec- 
tions are pressed down the covers will be closed, pre- 
venting the blowing away or the losing of any of the 
contents of the cart. 


be 





Carn JouRNALS. — James K. Hard- 
wicke, Marshall, N.C. This is a device for automati- | 
cally oiling and cooling journals and bearings, and 
antomatically cleaning them from gum or other matter 
in case of overheating, a reservoir with valve communi- 
eating with the journal box, and an operating mechan- 
jem extending outside of the box to be operated at 
stated intervals by projections along the roadway. 





Mechanical, 
PLANE. -— Wilhelm Meister, Apolda, 


Saxe-Weimar-Rieenach, Germany. This is a carpen- 
ter’s plane in which the bit opening extends part way 
toward the top of the stock, and through its sides for 
the escape of shavings, the bit having a slot open at the | 
rear end, and a bed plate, clamping plate and screws, 
the lacter having beads with cross slots, making a 
plane in which the bit will be effectively held from 
slipping. 

Toot Hontper.— Henry Schoncke, 
Oceanus, N. Y. This is a holder specially designed for 
holding a tool in proper position for grinding ona 
wheel, and has standards, forwardly projecting tool 
holder arms, a T-shaped spring with its transverse arms | 
bearing upon the arms, a cross prece connecting the 
standards above the spring, and a set screw projecting 
through the cross piece against the upper side of the 
spring. 

Toot. — John L. Painter, Bellevue, 
Ohio, This is a combination implement comprising a| * Colored plate of the residence of E. Bridgeman, 
series of wrenches of different sizes, each capable of | Esq., Staten Island, N. Y. Cost about $18,000. 
independent use, a wire cutter, pliers, and a screw | Floor plans, elevations, etc. E. A. Sargeant, 
driver, the too! being especially adapted for use in con- architect. 
nection with self-binding harvesters and similar ma-| 5. A cottage erected at Larchmont Manor, N. Y., ata 
chines, and being simple in construction aud capable of cost of $1,500 complete. Perspective elevation 
easy manipulation. | and floor plans. 

BELT CARRIER.--Thornton M. Nichols, | & The new Bourse or Commercial Exchange at Paris, 
Lexington, Mo, This invention provides a belt-carry- | designed by M. Berteault; interior and exterior 
ing frame adapted to be held on the rim of the wheel or | viewr. Cost $1,400,000. 
pulley, a clamping mechanism being held on the frame | 7. A cottage recently erected at Larchmont Manor, N. 
and adapted to engage and release the rim of the wheel, Y., at a cost of $3,000. Floor plans and perspec- 
being a simple and effective device for conveniently | tive. Architect W. Holman Smith, New York. 
placing the belt on the palley. 8. Cottage at Larchmont Manor, N. Y., erected ata 

GupGEON FoR SAND REELS.—William | cost of $4,500 complete. Floor plans and perspec- 
Richards, Mayburg, Pa. This is an improved gudgeon tive. Architect Henry Kilburn, New York. 


for drilling machine sand reels, and is light and durable | 9%. A very attractive cottage at Iselin Park, New 
Rochelle, N. Y., at a cost of $3,400 complete. 


and designed to prevent the ends of the tabular reel | 
Plans and perspective. 


shaft from splitting, the gudgeon being held locked to 
the shaft onder the severest pressure upon the friction) 19, Residence at Holyoke, Msss, Cost $5,500 com- 








SCIENTIFIC AMERICAN 
BUILDING EDITION. 


DECEMBER NUMBER.—(No, 50.) 


TABLE OF CONTENTS. 

1. Elegant plate in colors of a cottage for $1,000. 
Perspective elevation, floor plans and details. 

2. Plate in colors of $1,500 cottage. Floor plans, per- 
spective elevation and details, 

3. View in colors of the residence of C. W. Miller, 
Eeq., Tompkinsville, N. Y. Cost about $20,000. 
Plans, elevations, details, etc. E. A. Sargeant, 
architect. 
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Mosquiro Canopy.—Harriet B. Kip, | 


Hoop STAY FOR BUCKRTs, ETC.—Wil-| 





American. 


Business and Personal. 





The charge for Insertion under thas head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
cane Tanty aneing DGPS 


Mothers Invention—Bedclothes fastener. See adver- 
tisement, page 381. 

Experienced topographical engineer desires position 
as first draughtsman in an office. L. H., 408. Washing- 
ton Square (2d flat), New York. 

Machine tools, catalogue No, 47-B; wood-working 
machinery, catalogue No. 52-A; steam power, catalogue 
No. 48. Largest lines offered by any firm in this country. 
Send for bed-rock prices, stating exactly what you want. 
8. C. Forsaith Mach. Co., Manchester, N. H. 

Capital will be furnished to place on the market a 
patented article of undoubted merit. Address, with par- 
| tieulars, box 123, Cleveland, O. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ll. 140 machines in satisfactory use, 

For best hoisting engine. J.S. Mandy, Newark, N.J. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, alr 
pumps, acid blowers, filter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, Ill. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


The Holly Manafacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Tuerk water motors at 12 Cortlandt St., New York. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Iron, Steel, Copper, and Bronze Drop Forgings of 
every description. Billings & Spencer Co., Hartford, 
Conn. 

The Improved Hydraalic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 

Modeis, experimental! work, and light machinery con- 
structed to order. N. Erlandsen, 107 Rivington St., N. Y. 

Safety Elevators, steam and beit power ; quick and 
smooth. The D. Frisbie Co., 112 Liberty St.. New York. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 173. 


For steel castings of best quality, write the Buffalo 
Steel Foundry, Buffalo, N. Y. 


Belting.—A good lot of second hand belting for sale 
cheap. Samue! Roberts, 369 Pearl st., New York. 


2 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 41 Broadway, 
New York. Free on application. 


Bootes Bacries 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and or number of question. 

OO Te reposted; eosmaspontonte wie bear inset at 

re ; Correspo! ts nD t' 
some answers require not a little research, and, 
though we endeavor to y to all, either by letter 
or in this department, each must take his tarn. 

Special Written Information on matters of 
personal rather interest cannot be 
e without remuneration. 


Seientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 


ce. 
“Minerals sent for examination should be distinctly 
marked or labeled. 

















(1614) G. E. H. asks: 1. Would electric 
light carbons arranged in the form of a cylinder, or 
twelve of them in a bunch, make the carbon element 
for a plunge battery? A. Yes. See Screntiric AMERI- 
CAN, Oct. 27, 1888, and Dec. 17, 1887. 2. I have several 
hundred of the carbons not copper-plated. Iam making 
& twelve-cell battery, and propose to use 12 carbons in 





palleys of the reel. plete. Perspective elevation and floor plans. 
PickER CHECK FOR Looms. — Robert | 11. Engraving and ground plan of a church at Ruther- 
Whitehouse, New York City. This is a check or bunter ford, N. J. | 


having an elastic cushion, and capable of ready attach- 
ment to and detachment from a loom, whereby the 
shock or concussion from the contact of the shuttle 
with the picker will be largely reduced, and the shuttle 
binder need not be so tightly adjusted as heretofore. 


WINDMILL. — James E. Duncan, For- 
man, North Dakota. This invention consists of a 
horizontal windwheel turning loosely in an aperture 
formed in the bottom of a casing mounted to turn, and 
provided with an adjustable inclined cover for guiding 
the wind to the wheel, the construction being simple 
and durable and very effective in operation. 


PRINTING AND RvuLiIna MACHINE.— 
James W. Dickieson, Brooklyn, N. Y. This invention 
combines a printing press with a ruling machine in such 
manner that the prese constitates the feed of the ruling 
machine, the paper being first printed and then ruled, 
whereby it is designed to produce work superior to 
that which can be done when the paper is first ruled and 
then printed. 


BENDING VEHICLE SHAFTs.—Thomas 
E. Montagne, West Lorne, Ont., Canada. This inven- 
tion relates to machines for bending the shafts or 
thilis of carriages or other vehicles, and covers improve- 
ments on a former patented machine of this class of the 
same inventor, whereby the machine is made more 


12. Residence at Larchmont Manor, N.Y. Cost $5,800 
complete. Plans and perspective. 
13. A cottage at New Rochelle, N. Y. Cost $6,000. 

Plans and perspective. 

14. A dwelling at Roseville, N. Y., recently erected at 
a cost of $8,000. Floor plans and perspective | 
elevation. 

15. A residence at Bedford Park, N. Y. Cost $6,600 
complete. Perspective and floor plans. 

16. Design for a library and reading room for a country 
town. 

17. Design for a cottage to cost about $3,000. 

18. Elevation and plan of two workmen's houses at 
Parie exposition. 

19. Design for a house at Rosslyn, Thames Valley. 
England. 

20. Design for a house at Woodlands, Thames Valley. 

21. Miscellaneous Contents: Artistic wood decora- 
tions.—Improved wood-working machinery, illus- 
trated._The Caldwell sash haiance, illustrat- 
ed.—Ap improved sash chain, i/lustrated.—Dec- 
orative housebold work.—The Fuller & Warren 
warming, ventilating and sanitary constrnction. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
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cell, What will be the number of volts per cell, and 
what candie power light would it run? A. About 2 
volts per cell, You can probably run one sixteen 
candle lamp for two or three hours. 3. How long 
would a sal-ammoniac battery ran with a carbon and 
zinc element and no depolarizer? A. It would work 
for a few minutes at a time. 4, How can I prepare a 
wood cell for a plunge battery, to take the place of 
glass? A. A cefl made of dry pine, well saturated with 
paraffin, anewers very well. 5. Would one ounce of 
No. 18 and four ounces of No, 36 copper wire make an 
induction coi] large enongh for practical purposes in 
medicine? A. Yes. 


(1615) 8. B.—There is no absolute dis- 
tinctive mark for the ecliptic boundaries of the zodi- 
acal constellations further than the general assignment 
of 30° each, commencing at the vernal equinox as it 
existed abont 2,150 years ago. The precession of the 
equinoxes fm the mean time has carried the constella- 
tion back about 30°, so that the vernal equinox is now 
in the first point of the constellation Pisces. 


(1616) A. B. asks: 1,» Will cast iron 
rings answer for the armatare of the 8 light dynamo? 
A. No. 2. What is the base of the machine composed of? 
A. Wood. 3. Can No. 12 doubile-covered wire be 
used to convey the current a distance of 150 feet? A, 
Yes; but office wire would be better. 


(1617) C. T. asks: What heat is re- 


simple and antomatic, enabling the shafts to be bent 
with greater economy of time and labor. 





Sasu Fastener. — Henry P. Bulloch 
and William L. Grogan, Jonesborough, Texas. Com- 
bined with the upper and lower sashes is a spring 
secured to the lower sash and provided with a friction 
roller on its free end engaging the upper sash, permit- 
ting of convenient!y raising and jowering the sashes and 
holding them at any desired place in the window 


frame 


@% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Macazine or ARrcuirEc- 
tTurs, richly sdorned with elegant plates in colors and 
with fine engravings, ilinstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richnese, Cheapness, and Convenience 
of this work have won for it the Lanezst CrrcvLation 
of any Architectara) publication in the world. Sold by 
al] newadealers. 

MUNN & CO., Prstienens, 


‘quired to bake chinaware after painting? A. A strong 
réd to orange heat. 

(1618) Beaker writes: Will you state 
the length of German silver wire for the resistance of 
one ohm No. 26 American wire gauge at the tempera- 
ture of 70 degrees Fahrenheit, and also the increase in 
resistance for each degree (Fah.)? A. Approximately 
1794 feet. Its change per degree Centigrade may be 
calculated from following formula: 

R=r(l + at +d) 
in which R = resistance at f°, 7 = resistance at 0° C., 











361 Broadway, New York. | and a = 0°0004433 and } = o-enonoolie. 
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(1619) T. H. writes: 1. There is a spring 
on one of the tributaries of the Allegheny River whj-}, 
when the sediment in the bottom is agitated becomes 
luminous like a friction match when damp. Are «);,), 
springs known elsewhere? Is there such a thing as 
phosphorus in a mineral state? A. It is undoubted), 
due to organic matter in a state of decay, being ;)), 
same as presented by decaying wood 
putrefying fish. Similar manifestations are quite cor 
mon, but phosphorus has nothing to do with most 
them. It does not occarin the free state in nature, - 
Does distilling water purify it? I once heard a disti)).. 
say that any foreign matter with astrong odor put in « 
doubling still would show itself, both in taste anu 
emell, in the liquor. A. Yes; from non-volatile matte; 
the distiller was right, as volatile matter goes over w):) 
the distillate, and to some extent is recondensed »; 
reabsorbed in it. 3. Is rubber in making shoes pat ov 
the mould in a hot or melted state? A. It is vulcanize:( 
in place. See our SUPPLEMENT, Nos. 249, 251, and 252. 
for lectures on India rubber. 4. Why will not red hy. 
or a hot coal ignite illuminating gas? A. The heat 
not intense enough when it fails to ignite gas. 


(1620) H. A. A. writes: 1. Is there any 
preparation that will turn the hair gray without injury 
to the scalp or the texture of the hair? A. Binoxide of 
hydrogen wil! bleach hair, and if properly applied nee: 
not do permanent injury, though it might affect th: 
follicles to some extent. It is sold under varion« 
names, as hair bleach, etc. 2. Where can I get a dic. 
tionary of electrical terms and phrases? A. We can 
supply you with Houston's Dictionary of Electrica! 
Terms for $2.50 by mail. 


(1621) G. R. C. asks: 1. Is there such 
athing as noiseless gunpowder, and if so, upon what 
theory is the fact of there being no noise (or very |itt\c 
noise) explained? A. There is no such thing. It 
easy to understand that there may be a difference in 
noise or detonation, and a more perfect powder may be 
less noisy than a crader preparation. 2. How may 
giase disks of ordinary window glass be punctured to 
fita shaft or mandrel? A. By a tube of copper guided 
ina frame and turned by a common brace, its edye 
being fed with emery and oil. A cork cemented with 
sealing wax to the glass and fitting the interior of the 
tube may be used to center it. 


(1622) E. M. 8. — Pot-pourri is a mix. 
ture of dried petals of roses, violets, etc.. mixed 
with 1-10 its weight of salt. The leaves of fresh roses, 
ete,, are collected and dried on porous paper in the sun, 
as soon as dry they are placed in a jar in Jayers alter- 
nating with the salt. Powdered orris root and extracts 
and many other ingredients may be added according to 
taste. 
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TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possées un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and a!! 
foreign countries may be had on appl jon, and p 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN &CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 

—_—— 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


November 26, 1889, 
AND EACH BEARING THAT DATE. 











[See note at end of list about copies of these patents. | 





Absorbent burner for liquid fuel, F. M. Lytie...... 416114 
Advertising apparatus, H. V. & F. W. Lanchester 415,872 


Air and gas burner, J. M. Walters.................. 416.130 
Air compressor, H. C. Sergeant................«.... 415 822 
Air compressor, hydraulic, Weyand & Lang. ...... 415.5! 
Album leaf, B. Fuchs... ...... 2.0... ..0ccceescceenes 415,942 
Anchor block for buildings, W. Kruse............. 415,540 


Animal catching and holding device, W. Becraft.. 416,046 


Annunciator, electrical, C. BE. Lee... ............... 415,915 
Beppe Dy Ws Gein ns ccccndadttbceiocecsctes. coon. 415,837 

| Aventure, W. G. BatGiaw......260.cccccceseecccseses 415,697 
Armature for electric machines, W. S. Belding... 415,506 
Armature plate, W. 8. Belding.................+--.- 415,605 
Armature, coil guard for. W. 8. Beiding........ . 415.6 
Automatic lubricator, F. Keller... ..............+- 416,082 
Axle car, J. B. Blackmore. .............. 60600000000 . 415,95 
415.50: 


ing Cotton, F. TE. TOWM.......2....c000+ss-0ceveee: 415,850 
Banjos or guitars, bell attachment for, Koenig & 
Pei scdhee coccce cscs scndecbet baccsemoecse 416,064 
Banjos or guitars, capodastro for, Gill & Kilber... 416.05: 
Bank note holder, F. O. Young .............-.-+-+++ — 
415, 


Battery. See Galvanic battery. Secondary bat- 
tery. 


Battery jars, composition for lining electric, O. A. 





Binders, knotter for self, Whiteley & Bayley...... 415.7 
Bit. See Extension bit. 

Block. See Anchor block. Building block. 

Boat. See Fishing boat. 

Boiler. See Steam bolier. 

Beate, TR BIR ccs ccc ccc ccsccecceveccccssccsecceess 415,84 
Biatiae, F, WAGON. osc. cen. csiccccenecsccosccess cscs oe 415,768 
Boiler, B. P. Waggoner. .... ........--s.0..0000eeeee 416,12" 
Bollard or mooring post, H. Fletcher.......- ----- 415.65 
Bolt lock, B. D. Galbreath ef al..........-------0+* 16.711 
Book, A. B. Skinner....... ......s0c-cceceeeenecceees 415,798 
Book, shipping or other, G. H. Wheeler.....--.---- — 


Bottle stopper, self-adjusting, Cohn & Watson.... 

Box. See Feed box. Journal box. Letter box. 
Miter box. Paper box. 

Brake. See Car brake. 
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Rrake shoe, C. W. Roepper..... ................6. . 15,736 
Brick, @. M. Fiske. .....-... - 415,773, 415.774 
Brickwork construction, G. M. Fiske. peese eos coe. ORTT2 


Bridge, G. N. Clymer........ 
Bridges. traction cable for draw; w. Filatrault.. . 416,098 
Bucket elevator for flouring mills, W. J. Purdy... 415,819 
Building block, J 8. Goodwin... .................60. 415,967 
Burner. See absorbent burner. Air and gas 
burner. Gaseous fuel burner. Lamp burner. 









Button, call, M. P. Woods... ...... 0.6... 0 ceeccceees 415,760 
Button, spring, G. H. FOx.............-.-.-004 ceveee 415,775 
Cable coupling, underground, B. H. Wessiau, 
416,148, 416,144 
Cable sheaves, oiling and adjusting device for, W. 
ER eS eer ey ea Poe 414,722 
Cables, joint for “ eoupling underground, B. H. 
WI cc ncsetecesvccccccesscessccecescescccccescs 41,7 
Cables, joint for — underground, Wessiau 
& Trautwein.... ... es 
Cake mixer, N. L. Barron hiibigivndstbdawercne ede 415,893 
Calendar, B. F. Billings............ ....... . 416,027 
can heading machine, EB. E. Angell.. “415,985, 415,904 
Can head hi head holding : jawe for, E. 
 GIEE cance bbsscccetbcsccccntcescdvbeescssccccs 415,992 
Can lid holder, A. Dom... ...........00.0 seue Seco . 26088 
Can lock, milk, J. D. Cael........ petinwenadsiencenten 416,049 
Candbosttets; GBs BOGS? «00... 00rccccecccscesesses e 
Canister, grocer’s, Smith & Dill................4.... 
Car brake, J. B. Z. Dumais................... 
Cac coupling, J. M. Bouck.............. 
Car coupling, N. Boudreau.... ....... webtseceeune ns 
Car coupling, J.C. Chrisman.... ................... 415, 





Car journals, device for lubricating, cooling, and 





Cap CI He th tetccccecceéscscccs cece ae 
Car starter, J. J. A. Miller....... 
Car starter, S. J. Pearsall................ seteetiicens 
Car, stock, Davis & Fisher 
Car, stock, M. D. Moore.............0.0005 
Car CE, Boe Bs wine 000s cccccactontescencns 
Cars, dog attachment for log, R. J. Thompson.... 416,128 
Cars, system of heating railway, J. Elder... ..... 415.907 
Carburetor for gas engines, D. 8. Regan.. . 415,978 
Carding engine feeding mavhine, L. A. Peckham. 416,123 
Carpet sweeper. W. J. Drew........ ketabeiediditilidinns 415,908 
Carpet sweeper, Gore & Ru Ton................ esee+ 416,101 
Carriage step, J Pendergast......................65 415,789 
Carriage top, Merrell & Thomas............ .. ..... 415,875 
Carrier. See Belt carrier. Sheaf carrier. 
Cape, SR Be kts ncecnccccencnctivensseitenseses 415,895 
Cart, road, Main & Burnaugh..................00.... 415,735 
Cartridge case, dampproof, Butterfield & Batche- 

RGD Rian stitadeidncdis pietbatantintndedibdidectisncicten 415,899 


Case. See Cartridge case. Pocket case. 
Cash indicators, key arrester for, C. B. Hopkins... 415,781 


Cash vegfater. 1. D. BegOP........0000 cecccccoccevese 416,029 
Cash register, T. Manmell......................ec0005 416,119 
Cash register, J. B. Reynolds........................ 416,125 
Casting printers’ rollers, apparatus for, M. F. 
I ih ditt iin odie ebtbniiibtinttnnctdeilintanedt 415.855 
Cattle échorning Govies, W. Bi BAGG. ociivesoceses 415,995 


Centrifugal machines, means for operating, W 
Bergh.. 





Change seseiver, C. ae Bellamy. piimpibbethd ee dtidiiliheiete 
Chimney cover, G. Lhote.................... ocecccee 
Chlorine, obtaining, Mond & Eschellmann..... ... 
Chromium sulphates, making, H. A. Seegall.. 
Chante Coats Bi: TA. TRI soc ecvnccccsccccscces cece 
Chate, coal, F. G. Susemibl. ..............ssaces0 a» 416,018 
Claat bunching machine, F. J. Hagen............. 415,943 
Cyar bunching machine, F. C. Miller, 
416,065, 416,066, 416,117 

Clamp. See Tool clamp. 
Clock pendnium, G. P. Reed.................... eves» 415,735 
Clock, secondary electric, BE. L. Slocum ........... 416,148 
Clocks, electrical appliance for winding, F. A. 

DA i titiatnntieiciuntindind: wbcktctienaevetioon -.. 415,817 


Closet. See Dry closet. Water closet. 
Cloth folding and winding machine, Maguire & 





Bice na es cbsntenqetecconens yndnes cngecet-dequteses 415.874 
Clothes drier, A. A. Smedstad....................0+ 415,748 
Ceuta, Gtatiom, Ke. B. CORB . cccccccccces cocccces 415,997 
Clutch, friction, F.C. Miller... ............ ......05 416,067 
Coffee, machine for mixing ground, O. Voigt...... 415,851 
Coftee roaster, T. B.C. Burpee.....................- 415,957 
Coffin fast y f Se ae 416,002 
Collar stuffing machine, horse, R. Brownson...... 415,937 
CI oven cedicceocnesectesidicceses 415,999 
Cooler. See Liquor cooler. 

Cooler, P. L. Dermigny..............sccceessesseeeeess 415,901 


Cooler for drinking glasses, portable, J. Sachs..... 415,980 
Copper, electrolytically obtaining, H. A. Seegall.. 415,738 


Cotton, apparatus for cleaning and handling seed, 
W. E. Blam ef al.. 

Coupling. See Cable couples. Car coupling. 

Coupling sleeve, J. Willis. ..........6.....0ceccesenee 415,759 

Creasing paper, straw board, etc., die for, L. A. 


Crucible for lead furnaces, N. R. Wilson 

Crushing mill, G. Frisbee............... pebesince o00 415,941 

Cate IIL TAA Td cc cdccccccceccccesec-csces 415,833 

Cutter. See Pipe cutter. Vegetable cutter. 

Decanting device, Brickenstein & Babendreier.... 416,048 

Dentist’s burr drill, EB. T. Starr...........0..+00.000+ 415,983 

Dentist’s mouth mirror, G. F. Pease................ 415,788 

Die. See Pipe elbow die. 

Distilling and desulphurizing hydrocarbon oil, 
process of and apparatus for, F. W. Minshall.. 415,876 

Door check, Gay & Wixom. ...............00-seeseees 

Door mat, T. J. & O. Q. Stille ........... pipictahesue 

Draughting apparatus, G. F. Dyar 

Drawer guide, D.C. Clapp... ........+0-csssee0e« — 

Drier. See Clothes drier. 

Drill. See Dentist’s burr drill. 

Drilling machine sand reels, gudgeon for, W. 





EE ECE EM +» 415,925 
Drilling railway rails, etc., machine for, BE. N. 
IES. SF SE ee Ae oe ee 415,780 
ae en 415,799 
Dust collector. G. R. Reeves. ..........6.. ..sssesees 416,124 
Dyeing cotton, etc., machine for, L. Weldon...... 415,889 
Dyeing machine, wool, L. Weldon........ ......... 415,890 
Dyeing machine, yarn, L. Weldon.................. 415,888 
Dyeing wool, apparatus for, L. Weldon............ 415,930 
Dyes, making azo, R. Greville-Williams........ -. 416,145 


Eaves trough, J. Wock 














Elevator safety device, J. Hatch.............. .. --» 416,000 
Bievator —- device, E. Lainesse....... . Rea 416,112 
Pet motor ’ 
engine. Rotary 

Engine, N. H. Edgerton. . . 416,147 
Engine spring ends, die for making, G. HL Smith . 416,017 
Envelope machine, C. H. Heywood...... ..... eoeee 416,106 
Extension bit, W. 8. Whiting........................ 415,988 
Extractor. See Juice extractor. 

Extracts, making, J. W. Hyatt...................... 416,107 





Fan, power-actuated, J. Poulson - 415,917 


Feed box for poultry, A. 8. Sherman............... 415,942 
Feed water puritier and bs aemiagate B. F. Field 416,032 





Fence making machine, Parker & Landers (r)......_ 11,04 
Fender. See Plow fender. 

File, cabinet, J. D. Hubbard....... ...........s0.++. 

re SUNS WO Mc decedcccccceccdchcccecnsescsic 

Filter and water purifier, F. Stiles 
Filter apparatus, O. Rieck 






Fire escape, L. Hill.... ' 
Fire kindler, 8. 8. Bobst....... ........... 
Fire kindler, P. L. Randall..... 
Fishing boat, E. Sindle....... 60 RosG0ccnseteccessecees 
Fluids, apparatus for the continuous extraction 
SE Be ccasetncconse+csanectocsousepes . 416,108 
Flushing apparatus, siphon and trap for, y M. 
SE Unnseecansnamaecnanpteseseohesenencessece .. 45.901 
Flushing, automatic. H. C. Weeden........ ...... 416,135 
Flushing by electricity, automatically, H. C. 
Web cuncdes cnbede bésuecsccnsdeces+cacsecenses 416,138 
Flushing device, H. C. Weeden........... . ........ 416,151 
Flushing device, automatic, A. P. Browne......... 416,091 


tic, H. C. Weeden, 
416,196, 416,137, 416,140, 416,141 


Flushing device, aut 





Flushing device for urinals, automatic, H. C. 

WBE cccccccccccccccnsccccesevesecs . 46,188 
Flushing tank device, automatic fore-and-aft, Hu. 

i, Si niasadnnecnensh’ Snidmeunewhinesabaasines 416,132 
Flushing the bowls of urinals. etc., automatically, 

BE is We Risdete csccnccqatecesecccnesiscc cts ce 416,142 
Flushing urinals, etc., automatically, H. C. 

I waned ttcnncinstsdcccsccascocccncesancesese 416,144 
Fly paper, package of, O. & W. Thum.............. 416,019 
Folding table, H. 8. Lee@...... 2.2... ccccccccseees ove» 415,541 


Fork. See Hay fork. 
F tai See Sod ter fountain. 
Frame. See Photograph frame. 
Frigoritic apparatus, R. P. Pictet................... 415,881 
Furnace. See Glass furnace. Hot air furnace. 
Portable furnace. Smoke consuming fur- 
nace. 
Galvanic battery, O. A. Enholm................. « .. 415,963 
Galvanic battery, G. OttO. ........6. cc cccsceenerces 415,975 
Garment supporter, J. M. March................ «-.. 415,973 
Gas cheok, T. Amel... .........cccccccccce secnneeee 415,804 
Gas generating apparatus, Boekien & Wright. sssaniats 416,047 
Gas or fluid by steam pressure, apparatus for 
regulating the flow of, G. C. Jackson... .416,000, 416,061 








Gaseous fuel burner, T. A. Bryan....... oeeseccedene 415,704 
Gate. See Elevator gate. Railway crossing gate. 

Gear wheel, W. N. Whiteley... ...........sscsecceee . 415,755 
Glass articles, mould for making, 8. Washington.. 415,902 
Glass furnace, A. G. Neville. ............. eveeecee see 416,008 
Glass mould, G. M. Drwim..............04.cccseneeeeee 415,868 
Glassware, tool for flaring and crlieping, H. 

Di hdivdesnn -ageuneocegucanconeovniial mesekstices 416,099 
Grain binder, automatic, W. N. Whiteley...... +» 415,757 
Grain binders, knotting device for, Whiteley i& 

ic ccdecicdeshecses, desenabicecesssgiosmmces 
Grain separator, A J Etzoid.. - 

Grate, revoluble, H. Nicoll. ...... 2... 2.0... +ceewer ess 
Grinding machine, W. C. F. Stuckel................ 415,886 
Grinding plane surfaces, machine for, Hyde & 

Wein cccestccncccncccceweposcececasececegecccse 416,109 
Gun carriage, disappearing, 8. H. Emmens....... 415,708 
Hame, J. Letohworth.............00csecceeesesee ces 415,722 


Hammock end holder, R. EB. L. leeman............. 416,110 
Handle. See Paper box handle. 
Hanger. See Curtain hanger. Insulating hanger. 





Lamp hanger. 

Harrow, revolving, C. FOx.............-cccsccesecenes 415,813 
Harvester, grain binding, A. E. Ellinwood........ 415,862 
es es Sis cbttinccc ec ccc cccscess ebcbbancens 415,964 
Hay and grain stackers, elevating device for, F. 

Be i catesncssecepocecccceghecs coos woe, 415,900 
Slag Sort, Es. WV. MyGtO.... «0. ccccecciceccoscccccses 415,729 
Headlight, locomotive, E. Meredith............. +.» 416,116 
Heater. See Portable heater. 

Heating and ventilating houses, apparatus for, 

Rey i stintetrinscech seccovteases cogsentene 415,706 
Heating apparatus, electric, C. E, Carpenter ..... 415,866 
Es ME ieadtatttns scccsescctcccconenes: ecece 
Hinge, lock, W. 8. McNeil............ 





Hoisting apparatus, W. A. Sharp 

Holder. See Bag holder. Bank note holder. Can 
lid holder. Hammock end holder. Lantern 
holder. Sash holder. Tidy holder. Tool 
holder. 








Hoop stay for buckets, ete., W. 8. Pollitt.......... 415,798 
Horse boot, P. J. Schild ef al............ «++. wees $16,041 
Horseshoe, Rh & Lohnes.............. «-- 415,795 
Horseshoe nails, manufacture of, W. W. Miner... 415,818 
Hose washing apparatus, H. Boynton etal......... 415,985 
Hot air furnace, W. W. Kelsey..............+.. +--+» 415,870 





Hydrant, C. Hays 
Hydraulic motor, J. W. Garrett, Jr... 


Hydrostatic presses, actuating, J. H. Vaile........ 416,02u 
Hydrostatic presses, apparatus for actuating, J. 

WB. DaRtve sackshickscnstantesécmbareeddpahangecs. 415,7. 
Indicator. See Thermo-electric indicator. 
Insulating hanger, W. R. Park... .... .... ... ... 416,122 
Insulators, composition of overhead, 8. H. Gib- 

ER ht EE RR aes ee 4 
Jack. See Lifting jack. 
Journal box for sheave wheels, W. Phenix........ 415,791 
Juice extractor, J. W. Hyatt...........0---ceeceeeee 416,108 
Kaleidoscope, C. C. Clawsomn..............seseeceseee 416,092 


Knitted goods, machine for uniting, Hart & Wil- 











Electric machine or motor, dynamo, A. L. Riker.. 416,043 | Lamp burner, F. A. Taber.........--.-c0eeseeerereee 415,952 
Electric meter, E. Thomson............. -. 415,747, 415.748 | Lamp, carbureting, A. Kitson..............0.0-+006+ 415,914 
Electric transformer, KE. Thomson.............. .... 415,749 | Lamp hanger. adjustable. W. F. Bradner ......... 415,897 
Electric trumpet, J. P. Zigang........... . 415,990 | Lamp socket, incandescent, P. J. Chassagne....... 416,051 
Electrical distribution by secondary ‘batteries, jantern, A. L. Baron...... asbubescanetemeennaben ° 

eyetetn of, B.C. C. Currie. .....0.-cccrees sccorece 415,766 | Lantern holder, W. A. Lattimore................... 415,720 
Electrode for secondary batteries, Bradbury & Latch for sliding doors, W. H. Thomas........ os. 416,082 

a ee Lathe for winding armatures, W. 8. Belding....... 415.805 
Electrodes of secondary batteries, making oup- Lawn rake, J. P. Radley.........-- .---.sc00 ccewees 415,844 

Ports for, W. F. Smith............ cecececeeseeeees 416,196 | Lawn tennis net support, F. W. Taylor............. 415.8% 
Elevator. See Bucket elevator. Lead bullion from matte and slag, separating, N. 
Elevator gate, N. Schlesser...........+.--++-++++e00. 415,948 Bh Wileilidctidedactonsvescies-dsceecteos wey 416,086 
Elevator gate operating mechanism, C. J. Lats.... 416,037 ' Letter box, W. O. TaylOr..c..ccesees cesses « oe $15,766 


Srientific American, 


Lifter. See Pot or lid lifter. 


Loom let-off motion, J. Wilkinson.................. 416,025 














Levee or ditching machine, A. Wilfert............. 416,084 












Liquid releasing device, coin-operated, L. B. Nor- 
SD aannts 00010 ccknctneanasans eh astesstion osvees 416,121 
Liquor cooler and holder, combined, J. Gordon.... 415,777 
Lock. See Bolt lock. Can lock. Biectric lock. 
Nut lock. 


Loom for weaving with short wefts, I. Lindsley... 415,723 


Loom shuttle motion, Murphy & Broadhead....... 415,879 
Lubricator. See Automatic lubricator. 
bronze and alloy of commerce, A. H. 


SDs. conan uneeccee, cavereaccansecaeese 415,832 
Mash machine and grain remover, G. Rieseck..... 415,796 
Mat. See Door mat. 

Match making machine, W. Bond................. . 416,028 
Match splints, machine for cutting and filling, M. 

Me avccenun, weekbenteneoncsh: eatenat sedqneweeces 415,54 
Matches, machine for unfilling, M. Young . 415,933 
Mattress, extension, B. R. Weber.... .............. 416,023 
Mechanical movement, M. C. Jackson.............. 415,783 


Meter. See Electric meter. 

Mill. See Crushing mill. Rolling mill. Sawmill. 

Beer bat, BE. Ge, TROD. « cccccccteccenccscoccscesecees 415,40 
Mould. See Glass mould. 

Barone Cane, TEs, TR, Binadaccccsscccoccceccoscotecs «-» 415,728 


Mosquito canopy, H. B. Kip. ..................c0e. . 15,913 
Motor. See Hydraulic motor. 
Multiple switch board circuit, J. J. Carty........ 415,765 
Musical instruments, machine for playing upon, 

BG Gainvtcn ccc cbacsnccste scccccescs acess 416,088 
Nut lock, M. Kane. ........ e106 cccesecccccess GITED 
Ore concentrator, C. H. Voll. cnuvenieban teetbiiell 416,021 











Crameieaes J. B. GTscececccescccccccccccescecscecs 
Packing, piston rod, W. Grob... 
Pail, mop wringer, E. A. Wood 
Paint, casein, H.C. Freist...............00. seeeeee 
Paint, roofing, Freshour & Lake 
Pantry slides, rotating self-closing case » for. N. 8. 
Wrcnnadgnc cs <éceceuboodenveteces sebdneeccenge 416,146 
Paper bags, machine for the manufacture of, A 
PIU, dion dwchccndbecisépcnevedsecetsbinscoses 415,950 
Paper box, H. W. Deming..................++ 415,858, 415,859 
Paper box handle, W. D. Smith........ ..........+ 416,07 | 
Paper feeding mechanisms, aut tic regulat 
for, J. A. M. Ross .... ...... = 415,877 | 






Pen, fountain, J. Holland 
Pen holder rest, T. H. Logan 
Petroleum motor engine, K. Gramm... 
Photograph frame, G. W. Gilbert................. 
Pipe cutter, J. Hammerand..................cs000++ 
Pipe elbow die, C. B. Cooper... .......0...6..cccee os 
Phame, W. MalstGP: . .coccseseccctcsescccccccccsocescs 
Plow attachment, T. J. & W. J. Baker.............. 415,62 
Plow attachment, B. F. King. 
Plow fender, W. H. Trammell 
Phew, Mattel, TEs QHGRED... ccccces secgecceccsccesesses 
Plows, jointer arm for, EK. M. Hickman be 
Pocket case, W. B. White................. ‘den 
Pole tip, vehicle, J. Boylan...... 
Portable furnace, J. N. Muller........ .. 
Portable heater, H. L. MceCoy............. 
Pot or lid lifter, W. F. Kendrick.... .............. 
Poaltry, pen for exhibiting, W. H. Drewitt........ 415,769 
Power. See Wave power. 
Power transmitting device, Best & Underwood... 416,090 
Presses, bale removing and heading-up attach- 

ment for, W.C. Hackett.... ..........6665 ess 415,908 
Printing and ruling machine, combined, J. W. 





Printing device, A. L. Stevens.................0.0+- 





Pulley, J. A. J. GRUMS. ......0..cccccccsccese bedoeseee 

PU SE, GS, Bias cov scccceces ccteves cécone 

Pump, compressor, E. Penney................... gee 

Pump, double-acting, W. B. Jacobs 

Pump, duplex force, W. H. Grove............--.... 

Punch, hand, 8. Francis. ...............s0csscscceeeee 

Rack. See Crib rack. 

Railway crossing gate, J. W. Trammell........ ose» $16,004 

Railway gates, separable electric conductor for, 
DEED cuicnseccccts+cecrcseesons. coped, edete 415,710 






Railway tie, chair, and clamp, C. F. Z. Caracristi.. 416,050 
Railway track appliance, A. A. Strom.............. 415,986 
Railway vehicles, wheel for, W. Stroudley......... 415,745 
Rake. See Lawn rake. 





Rand trimmer, J. W. Plummer.... . ............++- 416,011 
Razor, safety, H. B. Leach..............ceseeceeeees 416,118 
Refrigerating machines, compressor pump for, E. 
PUREE ccccvecsccccesestessccnsvccccss covcesoeoenes 416,072 
Register. See Cash register. 
Register. Solon & McMahon...............6..0seeees 415,982 
Regulator. See Tooth regulator. 
Riveting, J. D. Strickler. ............000cess eee oes» 415,885 
Rolling mill plants, heating furnace for, C. H. 
BRONTE cicosccccccccscvecccosovcesssoesacessecases 416,007 
Rolling mill, rod, G. Jamssom ....... 0... .-000+--00++- 415,784 
Rotary engine, D. Williamson ........ ......415,953, 415.04 
Rule and protractor, combined, H. Horn....... .. 415,944 
Rumbling machine, M. M. Smith.................... 415,744 
Sad irons, burner for self-heating, G. Heidel...... 415,716 
Sash, adjustable window, C. Megow.... 416,004 
Sash fastener, Bulloch & Grogan................6++ 415,898 
Sash holder, G. W. Powell............ --0.+++e0« --» 415,882 
ee Fi iceccontvests sqpcenceceescncesteecevaee 416,094 
Saw, drag. J. H. Aleslagel.............006 cesssceee .. 415,764 
Sawmill, band, D. C. Prescott... .............-...00.- 416,012 
Saws, apparatus for lubricating gin, R. F. Span- 
Banco s sn cecnasdeseicsvovccovcescocssonsesccese 416,079 


Sawing machine, W. Baptist... 416,088 





Sawing machine, R. H. Hoyt . 415,717 
Scales, weighing, L. G. Spencer. ..........+..- +00 . 445.8% 
Screen. See Window screen. 

Screw tapping machine, F. H. Richards..... cecuee 415,946 


Screw threading machine, F. H. Richards ......... 415,845 
Seat. See Vehicle seat. 

Secondary battery, W. F. Smith........ ........... 415,981 
Separator. See Grain separator. 


Sewing knit fabrics, machine for, Harbaugh & 

BD ce ctencccanesaraaapabensndasiasansanste. noes 415,778 
Sewing machine for finishing buttonholes, 

BRUIT i. cosecke: co cceccocaipcetasesccpccvscvemecsss 415,977 
Sewing machine take-up, J. BE. A. Gibbs ........... 415,814 
Sewing machine tension mechanism, A. Steward.. 415,91 
Shafts, vehicle, D. M. & T. H. Parry........... --.- 415,732 


Shafts, machine for bending vehicle. T. E. Mon- 


Shell, movable needle, F. P. 


ee ee ccsccses eee 


















Show windows, device for supporting articles in, 





Bere & BOOM. 0... 20.0. cceccecssees. cSecsesccons 415,912 
Sickle bars, imp! t for ho di 6, 4. C. Gentry . 415,712 
Sign, J. P. Reily.. ose hens . 416,075 


Signal. See Railway somaphore signal. 
Skirt elevator, dress, G@. W. Way. ............-.0-.. 416022 








Smoke consuming furnace, D. Clegg.............. . 425.969 
Soda water fountain, A. D. Puffer............- «os 415,883 
TREE, B. Be. BROT. « cdbc cn 00d cccnses<cceccabececeeus 416,118 
Sower, seed, C. W. Sorensem.... . 2. . 6.6 6esccccnenes 416,127 
Spark conductor, K. H. Carper............. ~es. 44.391 
Speaking tabes, , sound receiver for, R. Waish...... 415.929 
8 pindie driving device, i K. 

" 'Pynan gn0tsbvsddidce alee aaa escecsee. €15,827 
Spring. See Vehi: sle spring 
Steam boiler, sectional, N. W. Pratt. ............... 415,976 
Stereotype plates, machine for bending, W. 

Bests ....... : ppetecsucecoces coded GED 
Stong, artificial, A. C. ‘Pontes. pence’ wae snesaeuh SE 
Stopper. See Bottle stopper. 

Stove, cooking, R. 8. Carr... ..... 66... cecceececnenee 415,988 
Stove, gas, J. Wybauw....... ovencbipote s60dc0 GENE 
Stove, heating, Bennett & Muller SS she ¥ecsntane 416,080 
Stove, vapor burner, H. Ruppe} nang eoeanseiee 416,04) 
Strength tester, coin-controlled, G. Soeding... ... 415,949 


Supporter. See Garment supporter. 

Swivel joints, making tubular, C. L. Bastian....... 415,60 
Table. See Folding table. 

Tacks, nails, etc., mechanism for distributing, J. 





EB. Matzeliger........ ° eves «ceseee ses CERO 

Tag fastener, C. M. Richardson. nay ecsccctecess GRUNO 
Telemeter, induction, P. Moennich.... ck bua Gee 
Telephone receiver, J. W. Bonta................« 415,700 
Tent and attachment, B. M. Turner. ........... . 415,826 
Theater appl 0. O. Leabhart aagnasensane/ Mee 
Thermo-electric indicator, Wiesebrock & Huber.. 415,718 
Tidy holder, J. R. & J. Ferguson ........ ccccces CORT 
Tie. See Railway tie. 
Tire bolt wrench, A. Worden.. ............5+... 415,761 
Tire tightener, J. McAllister... ...........6c00e00s 416,039 
Toilet lotion, BE. C. Summerhayes.............. 415,849 
Toluidine blue, manufacture of, Dandliker & 

Bernthsen... ... - o:adncce ss GSD 
Tongue tip, vehicle, H. De Tamble poubeduvschesden GEE 
. 4 5 3 eee : cadddusdéae Ce 
Week Ge, GS. Fe TB cccoccvccces coecececccs cvseeee O15,900 
Tool holder, H. Schoncke.... ee ‘ ° 415,926 
| Tooth regulator, EB. H. Mugie...............-..6..0.. 404828 
Trace attachment, W. F. Turman... .... .......... 415008 


Tramway with vertical tracks, C. Zipernowsky.... 415,!91 


| Trap. See Mole trap. 


Trimmer. See Rand trimmer. 


| Trimmings for the edges of fabrics, making, J. D. 


in cocecusinds <cbvusséns -heeveneeabeeedssns se 415,04 
Trough. See Eaves trough. 
| Truck, car, W. S. G. Baker... ......00ssceccesssveees 415,302 
| Truss, M. Hutchins... ..... sessedcenstse GO 
Tubes, manufacture of, J. Robertson. . eevee 416,007 


Tubes, method of and means for making, J. Rob- 
GREED ccocne seccctesceccscsscessence .. 416,014 








Twine, B. P. Clark 416.062 
Vaive, T. 8. Bishop 415,600 
Valve, J. B. Wahy............ eens: Ge 
Valve apparatus for vacuum » railway, brakes, J. 
GU wee cecdovccvesdesccdecbedecs tebcctertec 415,968 
Valve, electro-automatic, M. A. & A. 8. Kissell. . 415,871 
Valve, gate, J. Galvin... .........cceecesecceee coves 415,776 
Vegetable cutter, rotary, M. EK. Richter............ 415,847 
Vohiolo sent, @. W. Bere. ovcccccccec-secccvessccssves 4171 
Vehicle seat loop, H. G. O1dB..... 2.66.66. ccec ce cnens 416,009 
Vehicle spring, J. D. Cheek... 2... ....ccee ce ce ceee 416,054 
Vehicle wheel, P. P. De Bogory 416,096 
Velocipede, W. P. Perry............... — 415,790 
Velocipede, A. Sharp............... . 415,740 
Veterinary surgical instrument, H. B. Harter..... 415,715 
Wagon bed raiser. J. A. Hughiett............... 416,004 
Wagon body, P. V. Clark................ shakes ous 415,958 
Washing machine, 8. Hake...............66..5.. .. 415,865 
Washing machine, W. Whitcomb..............+.... 415,828 
Washing machine, A. B. Young..................... (578 
| Watch bow, H. T. Buck.............. ebesectegceees MOE 
| Watch bow fastening. J. M. Calhoun............... 415,906 
Watch case pliers, M. N. Coe@........... ... 415,900 
Watch dials, applying characters and lines to, F. 
GeERS. 2 .coccorose cvscvesesces . sees 416,015 
Watch dials, machine fur enameling, EK. H. Ryan, 415,727 
Water closet, D. L. Dwinnel!........... . 415,061 
Water closet bow!l, H. C. Weeden... ‘ cxsee 416,199 
Water closet flushing apparatus, J. Keliy.......... 415.900 
Water wheel, turbine. W. C. Meadows.............. 415,842 
Wave power, A. W. Dowe...........-....56: wsevees 435,812 
Wheel. See Car wheel. Gear wheel. Vehicle 
wheel. Water wheel. 
Wheel, T. P. OVVOP.........cccrserscscccccsccesce. soe GN6,787 
Windmill, C. Olaypool............0066 «+ ond badoeke TEE 
Windmill, J. BH. Duncan... ......666 cece cece ceeeeecee 415,006 
Window, G. W. Keeler... ........ cccccccesees evcoes 415,966 
Window screen, W. H. Thomas...........-..+.0..... 416,085 
Window screen, J, Woodhams.................. . 415,989 
Window sill, D. BE Strayer....... ©... 6. .cccceccseee. 416,080 
Wire stretcher, J. M. Merritt...............6.06. 416,005 
Wire ornamenting machine, W. M. Patt........ . 415,580 


Wrench. See Tire bolt wrench. 
Yard stick and square, bined, W. Weissager.. 416,024 








DESIGNS. ° 
Buckle, clasp, H. C. Noble ....... <6... ..+.+0+0 T0447, 19,448 
Hat band, W. T. Brigham........... osktes aapevesds, ED 
Hinge, G. 8. Barkintin................ 6.06 19,444 
Latch case, G. 8. Barkiotin aeidied ams ais 19,442, 19,448 
Letters, font of initial, G. F. Giesecke ieacéousbs .. 946 





TRADE MARKS. 


Disinfectants, Boston Chemical Company.......... 17.213 
Files and transfer cases, letter, J. Morris Company 17,223 
Hose of circular knit fabric, fire, H. F. Herkner.... 17,220 
Medica! preparations, certain named, K. V. Came- 


ron. . wéccensone SEOEEO 
Otl cans for filling ‘Tamps, @. H. Coursen.. acooss Seee 
Paint, roof, W. Reeves. .........6- ceccccceweeece 17,226 


Paints, fillers, and stains, Mound City Paint and 


Color Company. . 7.224 
Paper, note, H. 8. Crocker & ‘Co Stbstuebeaiest 7.218 
217 


Pencil sharpeners and razor strops, G. H. Coursen. 
Pens, L. Isaacs & Co.... dbs se cncdeccotidaveets 
Pens, 8. B. MeBeath.. ao ond 
Roofing siate, G. BR. Davies. aseaase 

Rubber dress shields, 1. B. Kleinert.. 
Whisky, Allman & Co..........+-c00e «+ 


A Printed copy ot tne specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for % cents. In ordering please state the name 
and number of the patent desired, and remit to Mune & 
Co., 41 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple. at a cost of $40 
each. If complicated, the cost will be a littie more. For 
full instructions address Munn & Co., %1 Broadway, 
New York, Other foreign patents may also be obtained, 
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TORS, adapted to all classes of work. 
Send for Circulars. 


a Howard Bros., Buffalo, N.Y. N.Y. 
QUARTZ FIBERS. BY C.V. BOYS, F.R.S. 


—A description of the author's experiments tn the pro- 
duction of microscopic fibers from quartz. \\ ith 9 figures. 
| Zomtained in SCIENTIFIC AMERICAN SUPPLEMENT, 

717. Price 10 cents. To be had at this office and 
from all newsdealers. 


CLARK'S ixow TRUCK WHEELS 


AND CASTERS, 


Noiseless Rubber-Tired Truck Wheels 
AND CASTERS, 
that save al) wearing of floors. 











Works well on Lew and High 
Pressures. | 


Single, Duplex, Triple, and Quad- 








Also, COMPLETE TRUCKS. 


Catalogue free. 
CEO. P. CLARK, 
Box L, Windsor Locks, Conn, 








PRODUCTION OF AMMONIA FROM 
Coal.—A paper by Ludwig Mond. gy. an account of | 
the work that has been done by 7 in the way of pro- 


uring new and abundant sn of ammon 
With ? illustrations. Cota’ in SCIENTIFIC AMEKI- 
CAN SUPPLEMENT, No. 717. Price 10 cents. To be had 
at this office and from ali newsdealers. 





VIOLIN OUTFITS! 


ing of Violin, Box, Bow, and 
Teacher, sent toany 
rt of the United 
tates on 1 to 8 days’ 
trial before buying. 












This book treats of the various topics of Physics ina 
popular and practical way. 

lt describes the apparatua in detail, and explains the 
experiments in full, 80 that teachers, students, and oth- 
ers interested in physics may personally make the ap 
paratus and perform the experiments without difficulty 

It is a book full of interest and value for teachers, stu- 
dents, and others who desire to impart or obtain a prac- 
tical knowledge of physics, 


HEADS OF THE CHAPTERS, 


I. Properties of Bodies, Ii. Rest, Motion, and Force. 


| IL. The Gyroscope. 1V. Falling Bodies, Inclined Plane, 


The Pendulum. V. Molecular Actions, VI. Liquids. 
| VIL. Gases. VIII. Sound. IX. Experiments with the 
| Scientific Top. X. Heat. XI. Light. XIL. Polarizea 
Light. XIILL Microscopy. XIV. The Telescope. XV 
Photography. XVI, Magnetism. XVIL. Frictional 
Electricity. XVILI. Dynamic Electricity. XIX. Kie« 
tric Lighting. XX. Induction by Electric Currenta. 





Oattits 
at $4, $15, and $25 qnab. Send 4-cent 
p for utifal ‘ilustrated $6. Bw. f- 
Violins, Guitars, Ban. 
etc. Lowest prices. 
STO! Y.26¢ eutral St.. Boston, Macs. 
the Scrmwtirtc Ammnscax in your letter ihen you welts 








waural Ls J PLAN ISPHERES name and locate | 

Constellations. Planets visible any minute. 
Heliotel oratbus, Lapehetes, Telescopes, etc. WM. T. COOP- 
ER, y P.O. ). Box | x 69, , Woodbury, N. J. 











NOTES ON EXPLOSIVES.—A VALU- 
able and interesting paper by C. Napier Hake, treatin, 
of the technology of explosives of ali kinds, Containe 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 718, 
Price 10 cents. To be had at this office and from all 
newsdealers. 
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S Perforated Electric Belting 


SWIFT RUNNING MACHINERY. 


Write for Descriptive Catalogue to 


CHAS. A. SCHIEREN & CO. 
45-51 FERRY 8T., NEW YORK. 
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THE PHONOGRAPH.--A DETAILED 
description of the new and improved form of the pho- 
no erepe RA 5 erongnt out by ison. With 8 engrav- 
ings. WA pe AMERICAN SUPPLE- 
MENT, Xe “E32 Price 10 cents. To be had at this 
office and from all newsdealers. 


PILE DRIVING oa 


logue. Vulcan Iron Works, 80 N. Clinton 8t., Chicago. 


EVERY USER OF MACHINERY 
SHOULD LEARN 


How to Use Loose Pulleys. 


Useful information = this abject 
ts given in our “Catal 
Sent free to any — 

Van Dvzen & Trrt. Cincinnati, O 


PERFECT~~ spAPE APER R iF 


= Keeh | Pusent Se, % for 1 preserva new mt Mae: 
Ris fafieeunehazee ae cnteteeaea bs 
often plied by low price of $1.50 by ro or giz at ene the 
a ey ee 


MUNN & CO.,, Publishers SCIENTIFIC AMBRICAN. 














The Tourist Keoute between Chicago and Viorids is 


the Monon Route via Louisvilie and Pane For 
particulars, address James Barker, G. P. A a 


STEEL a detaaaree 


Brands, 8, Steel 
Stencil’ Cutting Dies, 
Soap Moulds, Brass 
Stamps, etc. 


J. M. STUTZMAN, 181 William St., N.Y, 
NEW CATALOGU 
a 
VALUABLE PAPERS 


Contained in SCIKNTIFIC AMERICAN SUPPLEMENT, sent 
Sree 14 14 to ang ction. 
MUNN & CO., 361 Brondway, New York. 


















HE PENNA. DIAMOND DRILL & MFG. CO. 
HIRDSBORO, PA., Builders of High Class 
Steam Engines, Diamond Driiling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 
BARREL, cee, 
Hogshead 
AND 


STAVE MACHINERY. 
Over 30 ao manu- 
factured b: 


Truss Hoop Driving. E. & B Holmes 
snetiins < BUFFALO, ¥. N.Y. 


TO BUSINESS MEN 


The value of the Gumrnese Lune Arenpaoay = an adver- 
tising medium cannot be overestimat circulation 
is many times greater than that of ~~ similar journal 
now published. It goes into ali the States*and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he tee when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the a agent intluence you to subetitute 
some other or the SCTENTIFIC AMERICAN, when 
selecting a ifet of of publications in warca you aecide 1 is 
for your interest to advertise. Thisis frequentiy done, 
for the reason taat toe agent gets a larger commission 
from the papers having a smal! circulation tBan is allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of firet column of this page, or ad- 








dress 
MUNN & CO.,, Publishers, 
361 Breadway, New York. 


EVELOPED. Send for Model Circular. 


Cornets, Flutes, Strings, | 
all orders as ialty. pe 


XXl. Telephone, Microphone, and Electrical Magic 
XXII. Lantern Projection, XXIII. Mechanica! Opera- 


Each chapter is full and complete. Wonder the bead of 
Sound, an extended description of the new Phonograph 
is given, with directions for construction. The chapter 


| on Polarized Light is superbly illustrated and contains 


many simple experiments explanatory of this difficult 
subject The chapter on Photography is a manual of 
theart. KMiectricity in ali branches is fully treated. The 
performance of the experiments tn the chapter on Dy- 
namic Electricity will give the reader a practical know- 
ledge of electricity in its modern applications The 
| part devoted to Electric Lighting gives a clear under- 
| Standing of all the principal systems. The chapter on 
Projection contains a large number of new experiments. 


| The book closes with a chapter on Mechanical Opera- 
tions, containing information of great value to the ex- 
perimenter. Each experiment described has been sub- 
mitted to a practica! test 
Send for Free Illustrated Circular and Tabie of Con- 
| tents. 


MUNN & CO., Publishers, 
' 361 Broadway, New York. 
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Bed (lethes Fastener for Children and "Invalids. 
Most satisfactory and inexpensive ever brought before 
the public. Never fails to keep the most restless secure- 
ly covered. Ls unpleasant restrictions or damage 
to bed clothes. ented May 21, itv. Mrs. KE. J. 
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WATRES, } $38 Quincy Avenue, Scranton, Pa. 
BARNES’™ ; 


PAT. FOOT POWER MACHINERY. 
1 fee! so highly pleas- 
ed with your Veloci- 





Proposals for Wharf. Building. U.S. ENGIN EER 
OFFICE, 2136 Pennsyivania Avenue, N. W., Washing- 
ton, D. C., November 26, 1888.—Seaied proposais, in trip- 
licate, for the construction of a Wharf-Bull¢ ing at Fort 
| Monroe, Virginia, will be received at this office until 
| 12 m., on Wednesday, December 18, 1889. The right is re- 
served to reject any and cli proposals. The attention 
of bidders is invited to the acts of Congress approved 
February 26, 188, and February 23, 1887. Vol. 2, p. 332, 
and Vol. &, p. 414, Statutes at Large. Specifications and 
all necessary information will be furnished on applica 
tion. PETER ©. HAINS, Lieut.-Colonel 0) Engineers. 





Fr Iron Manufacturers,—Orrice oF 1H" LIGHT- 
ys Usk ENGINEER, Third District. Tompkineville, 
December 3, 1880.—Seaied proposals will be re 
a A at this office until 12 o’clock noon, of Monday. 
the twenty-third day of December, 1889, for furnishing 
the materials and labor of all kinds necessary for the 
completion and delivery on the site of the metal-work 
of the Coney Island Light-House, New York. Plans, 
specifications, forms of proposal, and other information 
may be obtained on application to this office, The right 
isreserved to reject any or all bids, and to waive any 


D. P. HEAP, Major of Engineers, U.S.A., L. H. Bngi- 
1 neor, Third District, 
roponals fer Dredging.—U. 8. EXGINEER OFIMCE 
Pennsylvania Avenue, N. W.,Washington. D.C 
Decuuber 4, 1889.—Realed proposals. in tripiicate, for 
Dredging in the Virginia Channel of the Potomac River 
at Washington, D. ©.. will be received at this office anti! 
12M. on Monday, December ®%. 1586. The attention of 
bidders is invited to the Acts of Congress aperoved 
February 26, 1885, and February 23, 1857. Vol. 23, p, 382, 
and Vol. 24, p. 414, Statutes at Large. For specific cations, 
forms es fits, and other information, apply at this office 












add my testimony to 
its superiority. I did 
not expect to like it, 
but having used the 
tise. so Power, I would have nothin 
greatly lessens the fatigue o 
t power, in fact, it may be said to 
ve almost without fark tatigue, and is a steadier motion. 
qoty. wish I had known of it sooner. Send for catalogue. 
W.F. & J, BARNES CO., %9 Ruby 8t., Rockford, Ll. 
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handle; will manufacture on Royalty or buy the gods 
must bear large profit; have 20 Lady Agents selling 
our own goods. Address EK. H. CAMPBELL, 44 Ran- 
dolph Street, Chicago. 


THE PATENTS of al! Courtries on a CARROU- 

aL (the only one of its kind) are for sale, or to be 

d of by way of licenses. For particulars apply 

to NGENIEUR k. REIF, Worthstrasse 25, Hanover 
Germany). 


WANTED.—A Novelty suitable for Lady Agents to 


FOR SAL K—State Rights, other than New York, New 
Jersey, Khode Island, and Conn., of Gaume’s Patert 
Motor for operating eradies and other swinging devices 
Apply to A. Bonner, 77 George St., Brooklyn, N. Y 
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The prices of the different publications in the United 
States. Canada, and Mexico are as folluws 
RATES BY MAIL. 
The Scientific American (weekly), one year $4.00 
The Scientitic American Supplement weekly). one 
year 


The Scientific American. Export Edition (monthly) 
one year, 5.00 
The Scientific American, Architects and Builders | 
Edition (monthly), one vear, 
COMBINED RAT#S. 
The Scientific American and Supplement, . Sime 
The Scientific American and Architects and Build- 
ers Edition, bu 
The Scientific American, Supplement, and Arehi- 
tects and Builders Edition ‘ 9.00 
Proportionate Rates for Six Montha. 
This includes postage, which we pay Remit by postal 





or express money order, or draft to order of 
MUNN & CO., 361 Broadway, New York, 
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THE LEADING 
WRITERS. 





TO NEW 


SUBSCRIBERS CELEBRATED a 


ob nya mee A me SIXTEEN Paces 
dhe Ledger win bo cunt to you FRER U8 ARTISTS. \ 


SPECIAL FEATURES. 


continued for a whole year from 
Herbert Ward, Stanley’s Companion. 
Herbert Ward, the companion of Stanley in his explorations in Africa, is the only white man connected with Stanley's 
; ee Se alive from the “ Dark a mage FRAP ween ae Oe t 
are adventures - = 
| cad they wil be inated by sketohes made by Me. Ward, ani by the of phatoguuphe talsen by him im Afsion WAR HALF A CENTURY. 
| These pictures will throw much light upon the manners and customs of the hitherto unknown cannibal tribes of Africa. RVIN' 
The Story of a Forsaken Inn, (4 sexu story) 2y Anna Katharine Green. 
Life in British America, 4y Rev. E. R. Young. ARVIN 
Deing Sin eRe 08 en ee Sanam, ane Nivel Gute ate cedteneets FIR AR 
Jotns of Se Butineh; how So CqemabAtnal ine Gul het Reeaiotie peslions cidigiag oak heceebeas ame Sine 2 
S| when visiting all the Indian settlements within five hundred miles of his home. oS A FE S 
Honorable Henry W. Crady 
Contributes a series of six articles on the “Wonderful Development of the Industrial Pursuits of the New South.” HAVE MANY TENTE D OVEMENT 
American Cookery, (A SERIES OF ARTICLES) By Miss Parioa. UND IN MPR § 
Giving the reasons why it is imperfect, and some ways by which it may be improved. —— d NOT FO HER MAKES 
OI hk Tabane EET TWAT WiLL WELL REPAY aN 
ve ussian 
| Mi. Hartmann chews hew the tntelligant people of Bustle ato beseming Mibilists tn censequence of the deapetten of the Soem INVESTIGATION 
of government. A participant in plots to the Czar, such as the blowing up of the ee WHO 
information as to how this and other great schemes were accomplished. The situation in Russia is sufficient to increase the By THOSE Ra O. TO SECURE 


| ee XTRA SOUVENIR SUPPLEMENTS. THE BEST SAFE 


Among these beautifully illustrated four-page souvenirs, which will be sent free to every subscriber, will be a poem by MARVIN SAFE CO. 
| John Creenleaf Whittier, “used ty Howard Pyle. NEW YORK, PHILADELPHIA, 
Written for the “ Ledger” by Mr. Whittier in his 82nd year. Another souvenir will be a beautifully illustrated poem written by LONDON. a 


Honorable James Russell Lowell. 


1} The Ledger will contain the best Serial and Short Stories, Historical and Biograph- 
| ileal Sketches, Travels, Wit and Humor, and everything interesting to the Houscheld. 


Other Contributors for 1890 are: 


Mrs. Frances Hodgson Burnett. | Robert Louis Stevenson. M. W. Hazeitine. 
Mrs. Margaret Deland. Anna Sheiids. Phone y Dunn English. 
Mrs, Florence Howe Hall. Josephine Pollard. F. Parsons. 
Mrs. Madeleine Vinton Dahigren. Amy Randolph. oon homas W. Knox. 
Mrs. Harriet Prescott Spofford. | Frank H. Converse. Rev. Dr. John R. Paxton. 
Mrs. Emma Alice Brown. Cc. F. Holder. Rev. Dr. James McCosh. 
Mary Kyle Dallas. Dr. Felix L. Oswald. Prof, S. M. Stevens. 
Marion Harland. Rev. Emory J. Haynes. Prof. J. H. Comstock. 

| Clara Whitridge. Julian Hawthorne. James Parton. 

| Judge Albion W. Tourgee. Prof. W. C. Kitchin. Rev. Dr. H. M. Field. 
Marquise Lanza. ' Robert Crant. Harold Frederic. 


Subscription money can be sent at our risk by Post Office Money Order, Bank Check or Draft, or an Express Money Order. 
Send Six Cents for Sample Copy and Illustrated Calendar Announcement. 


Address: ROBERT BONNER’S SONS, 195 William Street, New York City. 
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POP SAFETY VALVE NATION AL i eee 


WATER RELIEF VALVE Special Size to Filter Entire Supply of Water for House. 
GUARANTEED TO PRODUCE 


IMPROVED STEAM GAGE| Mee 
BTEA “ BRIGHT SPARKLING WATER 
mingle Mel uthte Whe toon see — Filter ta Cleaned Once Each Day. Onn be Cleaned in 10 Minuten 

LARGE SIZES FOR MILLS AND WATER WORKS. 
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